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Infection Prevention and Control “PLUS” Measures Toolkit
2013
Developed by: Sue Barnes, RN, CIC, National Infection Prevention and Control Program Leader
Kaiser Permanente
The toolkit is posted on the following KP website which is accessible internally and externally: http://nursingpathways.kp.org/national/quality/infectioncontrol/toolkit/index.html  
             Goal Statement:

This toolkit was designed for IPs (Infection Preventionists) as a resource/reference when assessing/expanding infection prevention programs.  In the absence of a sustained zero infection rate for any type of infection, and in the absence of risk to patients, prevention measures supported by less than category 1 level evidence (i.e. “Plus measures”) are often employed.  The “Plus measures” contained within the toolkit are commonly supported by what CDC considers category II level evidence (see page 3 for evidence categories).  Evidence summaries are provided for each plus measure, in order to reduce the time required for literature searching by IPs, and are updated annually by the National IP Program Leader.  These “Plus measures” have been identified by the KP National IP Program Manager during review of peer reviewed journals, attendance of professional conferences, continuing education courses, and networking with clinical experts.  Consequently, the set of plus measures represented in this document is admittedly not all inclusive or exhaustive.  And there is no intention by sharing this toolkit, to suggest that these interventions are mandatory.

This document was developed by Kaiser Permanente.  Please feel free to use and reproduce this document in the spirit of patient safety, and please retain this note in the spirit of appropriate recognition.
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CDC Guidelines evidence categories:

· Category IA. Strongly recommended for implementation and strongly supported by well-designed experimental, clinical, or epidemiologic studies. 

· Category IB. Strongly recommended for implementation and supported by some experimental, clinical, or epidemiologic studies and a strong theoretical rationale; or an accepted practice (e.g., aseptic technique) supported by limited evidence. 

· Category IC. Required by state or federal regulations, rules, or standards. 

· Category II. Suggested for implementation and supported by suggestive clinical or epidemiologic studies or a theoretical rationale. 

· Unresolved issue. Represents an unresolved issue for which evidence is insufficient or no consensus regarding efficacy exists.
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Catheter Related Urinary Tract Infection (CAUTI) Prevention

The following prevention measures (supported by category 1 level evidence) are recommended in:  

On the CUSP Stop CAUTI: http://www.onthecuspstophai.org/on-the-cuspstop-cauti/
IHI How To Guide http://app.ihi.org/imap/tool/#Process=2e1ead62-c0c8-41f2-96f6-884d5702f374
SHEA/APIC Compendium: http://www.jstor.org/stable/10.1086/591066
1. Avoid unnecessary catheters 
· policy to permit nursing initiated foley discontinuation

· catheter stop order or reminder – manual or automated (including post op)

· use of condom catheters
2. Insert urinary catheters using aseptic technique

3. Review urinary catheter necessity daily and remove promptly
4. Maintain urinary catheter system based on recommended guidelines including

· maintain closed system

· daily patient genital/meatal hygiene with soap and water
· single patient container for urine measurement

· no touch spigot when emptying bag

· specimen collection from sampling port

· collection bag below level of the bladder when ambulating
· maintain unobstructed urine flow

· bag off floor 
· mark bed where foley bag should hang

· include all materials in standard foley kit including hand hygiene product, antiseptic solution, label “keep bag off floor”, sterile lubricant, sterile drape
· patient and family education
· catheter securement to prevent urethral trauma
If zero infections have not been achieved and/or sustained, consideration might be given to reviewing the evidence for one or more “PLUS” prevention measures (less than category 1 level evidence): 
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY &  PASTE LINKS INTO BROWSER
CAUTI Prevention continued
	Plus Measures 


	Reference


	Product order info
	Tools

	1. Additional strategies supporting avoidance of unnecessary catheters 
· standard criteria for indwelling foley

· use of bladder scanner + intermittent catheterization

· order set for bladder scan 4 hours after hydration begins ED and PACU – esp for hernia and colorectal patients in PACU


	
[image: image3.emf]2013 CAUTI  references.doc


	bladder scanner:

http://verathon.com/products/bladderscan

	Catheter insertion criteria:


[image: image4.emf]Microsoft Office  Word 97 - 2003 Document


Bladder scanner guidelines
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	2. Antimicrobial coated urinary catheters (e.g. silver) review evidence summary – conclusions regarding efficacy are mixed
	
	Antimicrobial impregnated catheters:
Bard: http://www.bardmedical.com/2WayInfectionControlSpecialtyFoleyCatheter
Kendall: http://www.kendallcriticalcare.com/criticalcare/pageBuilder.aspx?topicID=154743&breadcrumbs=81033:0,68698:0,154711:0  
	N/A


CAUTI Prevention continued
	Plus Measures 


	Reference


	Product order info
	Tools

	3. Antibiotic coated catheters (e.g. Nitrofurazone) review evidence summary – conclusions regarding efficacy are mixed
	See embedded evidence summary above
	Antibiotic impregnated catheter:

Rochester medical:

http://www.rocm.com/index.php/products  
	N/A

	4. Miscellaneous tools and resources 
· On the CUSP Prevent CAUTI Toolkit policies, posters, presentations and resources:  http://www.onthecuspstophai.org/on-the-cuspstop-cauti/toolkits-and-resources/
· KP Inter Regional Bladder Bundle: 
[image: image6.emf]Microsoft Office  Word 97 - 2003 Document


· Documentation in KP HealthConnect 
[image: image7.emf]Microsoft Office  Word 97 - 2003 Document


· CDC Patient FAQ CAUTI prevention: http://www.cdc.gov/HAI/ca_uti/cauti_faqs.html  

· CAUTI bundle compliance work bench report  developed by SCal KP – for details contact   Hak.chow@kp.org  
 


Central Line Associated Bloodstream Infection (CLABSI) Prevention - Adult
The following 5 standard prevention measures (supported by category 1 level evidence) are recommended in:  
· CDC CLABSI Prevention Guidelines: http://cid.oxfordjournals.org/content/early/2011/03/30/cid.cir257.full  

· SHEA/APIC Compendium: http://www.shea-online.org/about/compendium.cfm
· IHI guidelines: http://www.ihi.org/explore/CentralLineInfection/Pages/default.aspx
1. Hand hygiene

2. Maximal barrier precautions

3. Chlorhexidine skin antisepsis

4. Optimal catheter site selection, avoiding femoral site
5. Daily review of line necessity, with prompt removal of unnecessary lines

If zero infections have not sustained, consideration might be given to reviewing the evidence for one or more of the following “PLUS” prevention measures (less than category 1 level evidence): 
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY & PASTE LINKS INTO BROWSER
	Plus Measures
	References
	Product order info


	Tools

	1. Antibiotic locks     hemodialysis, long term parenteral nutrition, intestinal failure, pedi onc
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	N/A
	N/A

	2. CHG (chlorhexidine) bathing for patients routinely in the ICU
	
[image: image9.emf]CHG cloths for  CLABSI 2013.doc


	Sage CHG impregnated cloths:

http://www.sageproducts.com/products/preoperative-care/sage-chg-cloths.cfm
Hibiclens CHG liquid: www.hibiclens.com  
	Instructions for use CHG cloths (patients/staff):


[image: image10.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\Word Docs\Surgical Cross Functional Group\Preop Shower\CHG cloths\CHG Cloth for ICU bathing with Foley protocol 11-09.doc


Employee video liquid CHG bathing: http://hibiclens.com/kaiser/patient-bathing/


Adult CLABSI Prevention continued
	Plus Measures
	References
	Product order info


	Tools

	3. Central line team
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	N/A
	CVC insertion team competency checklist from Johns Hopkins:

[image: image12.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Music\My Documents\PDF Docs\PDF Docs\VAD\IV Team\Johns Hopkins CVC Insertion Competency Checklist.pdf



	4. Chlorhexidine insertion site dressing:

· apply at time of insertion not 24 hours later 

· use on arterial lines also
· use on both antiseptic impregnated and non-impregnated central venous catheters
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	Biopatch CHG dressing for peripheral, central and arterial lines:

http://www.ethicon360.com/products/biopatch-protective-disk-chg

	Central line insertion checklists:


[image: image14.emf]E:\My Documents\ Word Docs A-P\IHI\BSI bundle\Central Line Infection Checklist 11.9.05.doc



 EMBED AcroExch.Document.7  [image: image15.emf]E:\My Documents\ PDF Docs\IHI\BSI\VirginiaMasonCentralLineChecklist.pdf


Instructions CHG dressing:
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Pt info CLABSI prevention:  http://www.safecarecampaign.org/CRBSI.html  

	5. Impregnated central venous catheter 

·  Antiseptic

· Antibiotic
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	Antiseptic: Silver/CHG impregnated catheter -
Arrow: http://www.arrowintl.com/products/cvc/
Antibiotic: Rifampin/minocycline impregnated catheter -Cook Medical: http://www.cookmedical.com/cc/dataSheet.do?id=4857  
	N/A


Adult CLABSI Prevention continued
	Plus Measures
	References
	Product order info


	Tools

	6. Port protector/ disinfector cap to reduce hub contamination.
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	Port protectors: 
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	KP VAD Guidelines
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	7. Needleless s connector design with least CLABSI risk (e.g. split septum, neutral displacement)
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	N/A
	Info needleless connectors:
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	8.  Securement device or skin glue (instead of sutures for central lines)
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	Statlock adhesive anchoring device: http://www.bardaccess.com/statlock-other-multipurpose.php  
Dermabond skin glue: www.dermabond.com
	N/A

	9.  Stopcock contamination risk – consider closed vs. open product(s)
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	Closed stopcock product:
Clave http://www.icumed.com/products/infusion-therapy/iv-accessories/clave-stopcock.aspx
BBraun Ultraport http://www.bbraunusa.com/products.html?acs=1&prid=PRID00007048&id=00020743040000000405
	N/A


Adult CLABSI Prevention continued
	Plus Measures
	References
	Product order info


	Tools

	10. Ultrasound guided venipuncture
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	Bard vascular ultrasound machine http://www.bardaccess.com/ultra-siterite-6.php
	N/A

	11. Two person dressing change for central lines to maintain aseptic technique and reduce risk of dislodgement.
	Sharp E, et al. “Tiny Patients, Tiny Dressings: A Guide to the Neonatal PICC Dressing Change” Advances in Neonatal Care June 2008 Vol 8 No 3  pp 150 – 162.

US Hospitals requiring two person dressing (Google search):

· John Dempsey Hospital – Department of Nursing The University of Connecticut Health Center policy

· McLane Children’s Hospital policy

· Valley Medical Center Suzan Griffis Knowles, RN-BC CCAP,
	N/A
	N/A


Central Line Associated Bloodstream Infection (CLABSI) Prevention - NICU
Following are the standard prevention measures for neonatal CLABSI:  

1. Hand hygiene

2. Maximal barrier precautions

3. Optimal catheter site selection

4. Daily review of line necessity, with prompt removal of unnecessary lines

If zero infections have not been achieved and/or sustained, consideration might be given to reviewing the evidence for one or more “PLUS” prevention measures (less than category 1 level evidence):
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY & PASTE LINKS INTO BROWSER
	Plus Measures
	References
	Product order info


	Tools

	1. Central line insertion:

· Central line team 
· Standard CVC line cart or insertion kit

· CHG 2% solution with trace (non-therapeutic) alcohol for neonates only after first week of life
· Always remove any antiseptic applied to neonatal skin with sterile water

· Chlorhexidine impregnated site patch applied at time of insertion not 24 hours later, and applied when switching from umbilical to central site at 14 days
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	Biopatch CHG vascular insertion site dressing:

http://www.ethicon360.com/products/biopatch-protective-disk-chg

	Insertion checklists:
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Insertion observation tool:


[image: image29.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\Neonatal\Catheter Observation Tool Feb 2010 Pettit Wirtschafter.doc


Insertion competency checklist:
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 NICU CLABSI Prevention continued
	Plus Measures 


	References
	Product order info


	Tools

	2. Central line maintenance:

· Dressing assessment daily and change only PRN due to dislodgement risk
· 2 person dressing change 

· Standard CVC dressing kit

· CHG 2% solution for insertion site with trace (non-therapeutic) alcohol for neonates only after first week of life.

· Always remove any antiseptic applied to neonatal skin with sterile water.
Additional prevention practices recommended by Janet Pettit, KP Neonatal Clinical Nurse Specialist  

· keep IV tubing outside of bed/incubator

· ensure ancillary departments to where neonates travel are trained in NICU IV line and dressing maintenance

· use of CHG/alcohol solution for scrub the hub prior to accessing IV port(s)
· use clean gloves for all vascular access

· post days between infections 
· bare arms to elbows – no watches or jewelry, remove lab coats prior to contact with neonates
	See evidence summary for #1 above
Janet Pettit, Neonatal Clinical Nurse Specialist  

jspettit@sbcglobal.net
	N/A

	CCH Central Line Cath Bundle: 


[image: image31.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\Neonatal\BSI Bundle\NICU Central Line Bundle Pettit Wirtschafter.pdf


Instructions CHG dressing:


[image: image32.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\IHI\Plus Measures Toolkit\Biopatch patient instructions.pdf


Patient info on infection prevention:

http://www.safecarecampaign.org/For-Patients.html
NICU Infection Prevention educational presentation:


[image: image33.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\Neonatal\Wirschafter and Pettit 2010\Dr Wirtschafter Feb 2010.pdf





NICU CLABSI Prevention continued
	Plus Measures 


	References
	Product order info


	Tools

	3. Participation in a collaborative.  Example: CPQCC participation has resulted in reduced NICU CLABSI rates in California (California Performance Quality Care Collaborative)
	Based on KP experience: Hay/Fre and Oak Clinical Nurse Specialist: Dorothy Hutchinson at dorothy.l.hutchinson@kp.org
 
	N/A
	CPQCC: http://www.cpqcc.org/
CPQCC HAI Project: http://www.cpqcc.org/quality_improvement/cpqcc_ccs_healthcare_associated_infection_hai_collaborative
NICU expert: Dr David Wirtschafter:

david.wirtschafter@juno.com

	4. Human milk feedings (more effective when compared with formula for protection against neonatal sepsis. Early introduction of human milk may also promote earlier establishment of full enteral nutrition, thus contributing to shorter duration of central line use.)
	
[image: image34.emf]2013 Human milk.doc


	N/A
	N/A


Clostridium difficile associated Infection (CDI) Prevention

The following standard bundle of prevention measures (supported by category 1 level evidence) are included in:  

SHEA/APIC Compendium: http://www.shea-online.org/about/compendium.cfm
1. Contact precautions: Use full barrier precautions (gowns and gloves) for contact with patients with CDI and for contact with their body substances and environment (contact precautions). Use dedicated patient care items and equipment; if items must be shared, clean and disinfect the equipment between patients. Avoid the use of electronic thermometers; the handles become contaminated with C. difficile.

2. Hand Hygiene: Perform meticulous hand hygiene based on Centers for Disease Control and Prevention or World Health Organization guidelines before and after entering the room of a patient with CDI, with soap and water or an alcohol‐based hand‐hygiene product (in routine settings or settings of endemicity). Perform hand hygiene with soap and water preferentially, instead of alcohol hand hygiene products, after caring for a patient with CDI in outbreak settings or settings of hyperendemicity. Ensure that proper hand‐hygiene technique is used when hand washing with soap and water is employed.

3. Environmental cleaning: Perform environmental decontamination of rooms housing patients with CDI, using sodium hypochlorite (household bleach) diluted 1:10 with water, in an outbreak setting.
4. Education:  Educate patient, family, healthcare personnel and hospital administration about the clinical features, transmission, and epidemiology of CDI.

If zero infections have not been achieved and/or sustained, consideration might be given to reviewing the evidence for one or more “PLUS” prevention measures (less than category 1 level evidence):
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY & PASTE LINKS INTO BROWSER
	Plus Measures 


	Reference


	Product order info
	Tools

	1. Antibiotic stewardship: monitoring and control via daily/routine review of inpatient antibiotics for type, dose, d/c date etc.

	
[image: image35.emf]2013 Antibiotic  stewardship.doc


	N/A
	  N/A


CDI Prevention and Control continued
	Plus Measures 


	Reference


	Product order info
	Tools

	2. CHG bathing
	
[image: image36.emf]Microsoft Office  Word 97 - 2003 Document


	Sage CHG cloth:

http://www.sageproducts.com/products/preoperative-care/sage-chg-cloths.cfm
CHG liquid: Hibiclens
 www.hibiclens.com  
	Instructions for use (patients/staff):


[image: image37.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\Word Docs\Surgical Cross Functional Group\Preop Shower\CHG cloths\CHG Cloth for ICU bathing with Foley protocol 11-09.doc


Employee video liquid CHG bathing: http://hibiclens.com/kaiser/patient-bathing/

	3. Environmental cleaning and disinfection:

A. Bleach, hydrogen peroxide or peracetic acid based cleaning solutions for environmental cleaning
B. Two step vs. one step cleaning protocol

C. Strategies for cleaning cubicle or privacy curtains
D. UV light, ozone/hydrogen peroxide vapor, steam, other for room decontamination

E. Quality assessment tools including fluorescing marker solution, ATP
	A  
[image: image38.emf]Bleach Peroxide and  Peracetic Acid EVS cleaners 2013.doc


B
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C
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D 
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E
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	Disposable adhesive grab area shield for privacy curtains: http://ontherighttrack.com/products/the-hand-shield/
Quick switchable cubicle curtains:

http://www.c-sgroup.com/cubicle-track-curtains/qwik-switch
DAZO marker product http://www.ecolabhealthcare.com/
ATP swab/meter
 
[image: image43.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\IHI\Plus Interventions\MRSA references\ATP order info.doc


	UV marker and ATP: 

[image: image44.emf]Quality Assessment  Tools Overview.doc


ATP: 
[image: image45.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Music\My Documents\Word Docs A-P\EVS\ATP\3M Clean-Trace_user_guide.doc


Work Flow: 
[image: image46.emf]EnCompass Patient  Room Cleaning Wall Card[1].pdf


AHE (association for healthcare environment) new education program ENGAGE at: www.AHE.org



    CDI Prevention and Control continued
	Plus Measures 


	Reference


	Product order info
	Tools

	4. Fecal Transplants – expand to home administration where possible (NW Regional contact Dr Joe Kane) 
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	N/A
	DRAFT Home treatment Guideline NW region


[image: image48.emf]Fecal  Bacteriotherapy_KPNW_Draft101512.doc


Patient FAQ Vallejo: 
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	5. PPI monitoring and control
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	N/A
	N/A

	6. Rapid diagnostics to identify and contain clusters, and to expedite initiation and discontinuation of isolation – including MLVA (for outbreak identification), PCR (for CDI diagnosis)
	
[image: image51.emf]CDI Rapid  diagnostics 2013.doc


	Cepheid rapid diagnostic test for C diff: http://www.cepheid.com/tests-and-reagents/clinical-ivd-test/xpert-c-difficile
	N/A

	7. Simulation to improve reliability of donning and removal of PPE to reduce risk of contaminating hands and cloths
	NCal anecdotal experience – for details contact: Nancy.Corbett@kp.org  
	N/A
	PPE donning/removal guideline:


[image: image52.emf]Donning and removal  of PPE 2012.doc



	8. Electronic surveillance for CDI
	
[image: image53.emf]Automated  surveillance for CDI 2013.doc


	N/A
	N/A

	


Hospital Acquired Pneumonia (HAP) Prevention

The following standard prevention measures (supported by category 1 level evidence) are recommended in:  
· CDC Guidelines for Preventing Healthcare Associated Pneumonia: http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5303a1.htm
1. Hand hygiene employee and patient

2. Oral hygiene: dental consult, tooth brushing, antimicrobial oral rinse, keep mucosa moist, avoid large bore NGT

3. Aspiration prevention: patient teaching coughing, and airway clearance, use incentive spirometry, avoid over sedation, HOB 30 degrees unless contraindicated, ambulation encouraged, subglottic suctioning as needed, speech/swallow evaluation as needed

4. Flu vaccine and pneumovax

5. Smoking cessasion

If zero infections have not been achieved and/or sustained, consideration might be given to reviewing the evidence for one or more “PLUS” prevention measures (less than category 1 level evidence):
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY & PASTE LINKS INTO BROWSER
	Plus Measures 

	References
	Product order info
	Tools

	1. Optimizing oral care by:

· Antiseptic oral rinse (such as .012% chlorhexidine gluconate) the night before and morning of surgery to reduce the risk of post op pneumonia for those receiving general anesthesia

· For high risk inpatients, cleanse oral cavity every 4 hours with foam suction swab and the anti-septic oral rinse (such as .012% chlorhexidine gluconate or cetylpyridinium chloride 0.05%) to reduce bacterial load in the oral cavity.
	
[image: image54.emf]Microsoft Office  Word 97 - 2003 Document



	Sage non ventilated patient oral care package:

http://www.sageproducts.com

	AACN Manual for Critical Care – Oral Care Interventions: www.aacn.org/WD/practice/docs/oral_care_in_the_critically_ill.pdf



HAP Prevention continued:

	Plus Measures 

	References
	Product order info
	Tools

	Oral care continued:

· For high risk inpatients, brush teeth every 12 hours with the sodium bicarbonate impregnated suction toothbrush which contains Anti-Plaque Solution to help dissolve mucous and biofilm.

· Apply a mouth moisturizer to the lips and oral mucosa every 2 to 4 hours.
	
	
	

	2. Optimize patient mobility for all patients as indicated and for post op patients – example post op:
· Operative day: Range of motion, dangling at the bedside, transition to the chair on the operative day, if able
· Postoperative day one: transferring from the bed to the chair 2 to 3 times and, if feasible, ambulation in the room and hallway
	
[image: image55.emf]2013 Patient mobility  HAP.doc


	N/A
	CDC toolkit: http://www.cdc.gov/homeandrecreationalsafety/Falls/steadi/index.html  

	3. Peptic Ulcer Prophylaxis: consider Sucralfate instead of H2 blockers or PPI for PUD prophylaxis (in absence of history of GI bleed)
	
[image: image56.emf]2013 SUP or PUD  Prophylaxis.doc


	N/A
	


Methicillin Resistant Staph Aureus (MRSA) Prevention

The following standard bundle of prevention measures (supported by category 1 level evidence) are recommended in:  

· SHEA/APIC Compendium: http://www.shea-online.org/about/compendium.cfm
· IHI How To Guide:  http://www.ihi.org/knowledge/Pages/ImprovementStories/ReducingMRSAInfectionsStayingOneStepAhead.aspx
1. Hand hygiene

2. Decontamination of the environment and equipment

3. Active surveillance 

4. Contact precautions for infected and colonized patients

5. Device bundles (Central Line Bundle and Ventilator Bundle)

If zero infections have not been achieved and/or sustained, consideration might be given to reviewing the evidence for one or more “PLUS” prevention measures (less than category 1 level evidence):
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY & PASTE LINKS INTO BROWSER
	Plus Measures 


	Reference
	Product order info
	Tools

	1. Decolonization

· Skin - bathing patient with chlorhexidine
· Nasal – nasal Mupirocin ointment or nasal PVI antiseptic 
	
[image: image57.emf]2013 Decolonization  to reduce spread of MRSA.doc


	Sage CHG bathing cloth: http://www.sageproducts.com/products/preoperative-care/
CHG liquid: Hibiclens     www.hibiclens.com/
3M povidone iodine Nasal Antiseptic:

www.3M.com

	Instructions for use 
[image: image58.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\Word Docs\Surgical Cross Functional Group\Preop Shower\CHG cloths\CHG Cloth for ICU bathing with Foley protocol 11-09.doc


[image: image59.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\IHI\Plus Measures Toolkit\NW region CHG pt instructions.pdf


Video and materials: pre/post op CHG cloths, oral rinse, oral care (Sage): http://www.sageproducts.com/products/preoperative-care/nose-to-toes.cfm
Employee video liquid CHG bathing: http://hibiclens.com/kaiser/patient-bathing/


MRSA Prevention continued:

	Plus Measures 


	Reference
	Product order info
	Tools

	2. Environmental cleaning and disinfection: quality assessment program including tools such as fluorescing marker solution and/or ATP
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	Ecolab UV marker product:
http://www.ecolabhealthcare.com/
Clean Trace ATP swabs/meter:
www.3M.com

	ATP: 
[image: image61.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Music\My Documents\Word Docs A-P\EVS\ATP\3M Clean-Trace_user_guide.doc


Fluorescing marker and ATP: 
[image: image62.emf]Quality Assessment  Starter Kit Cover Memo external.doc


Room cleaning work flow: 
[image: image63.emf]EnCompass Patient  Room Cleaning Wall Card[1].pdf



	3. Laundry:  hospital to launder lab coats for MDs to optimize cleanliness.
	
[image: image64.emf]Microsoft Office  Word 97-2003 Document


	N/A
	N/A

	4. Monitoring of Hand Hygiene compliance:

· Electronic monitoring

· Physician hand hygiene observations as a discrete intervention.
	
[image: image65.emf]Automated hand  hygiene technology 2013.doc


	N/A
	N/A


Surgical Site Infection (SSI) Prevention

The following standard bundle of prevention measures (supported by category 1 level evidence) are recommended in:  

· SHEA/APIC Compendium: http://www.shea-online.org/about/compendium.cfm
· IHI How To Guide: http://www.IHI SSI Prevention How To Guide
1. Appropriate use of antibiotics

2. Appropriate use of prophylactic antibiotics

3. Appropriate hair removal

4. Controlled 6 AM postoperative serum glucose in cardiac surgery patients

5. Immediate postoperative normothermia for colorectal surgery patients

6. Pre op antiseptic shower category (1B HICPAC guidelines SSI Prevention)

If zero infections have not been achieved and/or sustained, consideration might be given to reviewing the evidence for one or more “PLUS” prevention measures (less than category 1 level evidence):
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY & PASTE LINKS INTO BROWSER
	Plus Measures 


	References
	Product Order Info
	Tools

	1. Antibiotic prophylaxis   
A  Redosing and Weight Adjustment IV Antibiotcs
Example  - Ancef:
· 2 gm for pts weighing ≥80-130 kg
· 3 gm for >130 kg
· Re-dose every 3 hours

B  Oral antibiotics prior to colorectal

C  Cataract extraction:
Example:

1. Pre op povidone iodine drops

2. Post case: Intracameral injection of Cefuroxime or Moxifloxacin at the conclusion of surgery plus or minus:
3. Post operative antibiotic drops (e.g. Gatifloxacin drops (Zymar)
	A
[image: image66.emf]2013 Pre op  antibiotics.doc


B 
[image: image67.emf]Microsoft Office  Word 97 - 2003 Document


C
[image: image68.emf]Microsoft Office  Word 97 - 2003 Document



	N/A
	2013 Inter- Disciplinary Antibiotic Prophylaxis Guideline: 
Bratzler D et al Clinical practice guidelines for antimicrobial prophylaxis in surgery Am J Health-Syst Pharm—Vol 70 Feb 1, 2013 pp 195-293.


SSI Prevention continued
	Plus Measures 


	References


	Product Order Info
	Tools

	2. Antisepsis – skin, nasal, vaginal, oral:
A. SKIN – decolonize (Staph aureus) prior to high risk procedures such as spine, ortho, neuro, cardiac, breast with:

· Night before and morning of procedure: CHG (chlorhexidine) bathing cloths 
· Dual agent skin preps prior to skin incision: chlorhexidine/ alcohol (Chloraprep)or iodine/alcohol (Duraprep)
· Skin sealant – after skin prep (e.g. Integuseal)
· Dual agent skin preps prior to epidural or spinal anesthesia
B. NOSE - Decolonize (Staph aureus) just prior to high risk procedures (recolonization is documented):
· Mupirocin ointment or
· PVI (povidone iodine) nasal antiseptic 
C. VAGINAL – pre C Section to reduce risk of endometritis

D. ORAL – to prevent post op pneumonia for patients receiving general anesthesia
	A  
[image: image69.emf]Microsoft Office  Word Document


A  
[image: image70.emf]2013 Skin  antisepsis.doc


B  
[image: image71.emf]2013 Decolonization  nasal and skin.doc


C 
[image: image72.emf]2013 Vaginal prep  prior to C Section.doc


D 
[image: image73.emf]2013 Pre op oral  rinse.doc



	A   Sage CHG cloths 
http://www.sageproducts.com/products/preoperative-care/
A  CHG liquid: Hibiclens
     www.hibiclens.com/
A  Chloraprep:  CHG/ 

     alcohol prep: 

http://www.chloraprep.com/
A   Iodine/Alcohol prep: 
Duraprep: http://www.3m.com/product/information/DuraPrep-Surgical-Solution.html
A  Integuseal sealant: 

     www.integuseal.com
B   Mupirocin nasal:
      available from 
      pharmacy

B   One hour PCR result 

     for MRSA/MSSA: 

http://www.cepheid.com/
B   Nasal Antiseptic:

www.3M.com
C   Irrisept .05%  CHG  

http://www.irrisept.com/articles/irrisept-o.r
D   CHG oral rinse (pre 

op): Peridex www.3M.com  
	Patient instructions
· CHG Cloths - must wait one hour after regular bath/ shower prior to application of CHG cloths.  Instructions 
[image: image74.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\Word Docs\Surgical Cross Functional Group\Preop Shower\CHG cloths\CHG Cloth for ICU bathing with Foley protocol 11-09.doc


[image: image75.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\IHI\Plus Measures Toolkit\NW region CHG pt instructions.pdf


· CHG liquid:

[image: image76.emf]Hibiclens patient FAQ  .pdf


Videos pre/post op CHG cloths, oral rinse, oral care (Sage): http://www.sageproducts.com/products/preoperative-care/nose-to-toes.cfm
Employee video liquid CHG bathing: http://hibiclens.com/kaiser/patient-bathing/



SSI Prevention continued
	Plus Measures 


	References


	Product Order Info
	Tools

	3. Attire

· Bouffant vs. skull caps

· Scrubs with built in long sleeves and round neck insert for hairy chest/arms


	
[image: image77.emf]Microsoft Office  Word 97 - 2003 Document


	Scrubs with insert to cover chest and arm hair - Medline: http://www.medline.com/search/search.jsp?search=&question=819NNTL-CM
	N/A

	4. Blood loss prevention – avoid transfusion and reduce local bleeding
· Transfusions can increase infection risk due to immune suppressing effect 
· Control of local bleeding post op for ortho and cardiac(which can lead to increase in dead space and development of seroma and/or abscess):
	
[image: image78.emf]2013 Blood  Tranfusions Controlling bleeding and SSI Risk.doc


	N/A
	East Bay Kaiser Ortho Surgery protocol: Use tranexamic acid at tourniquet let down; pericapsular injection 
[image: image79.emf]Microsoft Office  Word 97 - 2003 Document



	5. Drains – early removal of drains and antiseptic dressings around drain while in place
	
[image: image80.emf]2013 Drains - early  removal and dressings.doc


	CHG dressing: http://www.ethicon360.com/products/biopatch-protective-disk-chg
	
[image: image81.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\IHI\Plus Measures Toolkit\biopatch surgical drains 2010.pdf



	6. Dressings – post op: 
· antiseptic post op dressings – for high risk such as breast, bariatric

· antiseptic post op dressing pins/drains  in ortho and spine procedures 
· barrier dressings
	
[image: image82.emf]2013 Antimicrobial  dressings.doc


	Dressing with PHMB 
http://products.covidien.com – Covidien - search for “AMD telfa”
	N/A


SSI Prevention continued
	Plus Measures 


	References


	Product Order Info
	Tools

	      
	
	Dressing with Silver 
· S&N: http://www.smith-nephew.com/
· Meplex: http://www.molnlycke.com
Biopatch CHG dressing for pins/drains: www.ethicon360.com
	
[image: image83.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\IHI\Plus Measures Toolkit\biopatch surgical drains 2010.pdf



	7. Glove changing/double gloving


	
[image: image84.emf]2013 Sterile Gloves  SSI Risk Reduction.doc


	N/A
	N/A

	8. Glucose control – minimizing the extremes of glucose during perioperative care – one example:
· Goal = <130
· > 180: insulin drip
	
[image: image85.emf]2013 glucose  control.doc


	N/A
	White paper:
[image: image86.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\Operating Room\Glucose control\Schwarz white paper .pdf




	9. Hair removal – none or clipping (vs. shaving) before patient enters OR

· Removal clipped hair from skin – with ClipVac for cases where hair cannot be removed before patient enters OR
· Low tech containment of clipped hair –adhesive mitt


	
[image: image87.emf]2013 Hair  removal.doc


	Clipper (Cardinal) http://www.carefusion.com/medical-products/infection-prevention/surgical-clippers/
ClipVac - clipper with vacuum attached: http://www.surgicalsitesolutions.com/

	First do no harm patient info: http://www.firstdonoharm.com/patient/SSI/
NW Region pt instructions hair removal:


[image: image88.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\IHI\Plus Measures Toolkit\NW region CHG pt instructions.pdf





SSI Prevention continued
	Plus Measures 


	References


	Product Order Info
	Tools

	Hair removal continued:

· Patient teaching: e.g. ensure female patients do not shave legs one week before total knee replacement, not to shave pubic hair one week before C section

· Sterilization of clipper hand piece between cases or disposable clipper
	
	Cardinal adhesive mitt: http://www.cardinal.com/us/en/distributedproducts/ASP/52085-200.asp?cat=med_surg-orig
	SafeCare patient info on surgical infection prevention:

http://www.safecarecampaign.org/SSI.html

	10.  Instrument contamination risk:

· Quality assessment (e.g. ATP) of  small instrument lumens decontam
· Use of disposable vs. re-usable B/P cuffs, EKG leads, pulse ox probes
	
[image: image89.emf]Microsoft Office  Word 97 - 2003 Document


	3M Clean-Trace (ATP)
	N/A

	11. Irrigation – sterile 

· Chlorhexidine 0.05% for cases currently using antibiotic solutions for irrigation such as Gentamycin and Bacitracin/Polymyxin (e.g. ortho)

· Sterile single packaged PVI (povidone iodine)  0.25% ophthalmology
· Eye-irrigation without eyelid eversion 
· Pulsatile lavage irrigation after prolonged intra-abdominal procedures
	
[image: image90.emf]Microsoft Office  Word 97 - 2003 Document



	Sterile 0.05% CHG irrigation – Irrisept:
www.irrisept.com  

Alcon sterile PVI  for eyes: www.alcon.com/eye-care-products/

	IrriSept Case Reports: http://www.irrisept.com/articles/case-reports
Alcon sterile PVI for Ophthalmology Instructions for use:

http://ecatalog.alcon.com/PI/Betadine5_us_en.pdf



SSI Prevention continued
	Plus Measures 


	References


	Product Order Info
	Tools

	12. Normothermia  all cases

· Pre, intra and post op forced air warming such as Bair Hugger

· Low tech Use of warmed blanket covered by warmed sheet tucked around patient (tighter weave of sheet contains heat better)
· Intra-operative fluid warming – intravenous and irrigation
	
[image: image91.emf]2013  Normothermia.doc



	BairHugger forced air warming device:
http://www.arizant.com/pdf/us/bh/601810.pdf
Ecolab fluid warming device: http://www.ecolabhealthcare.com/index.php/Temperature-Management/temperature-management.html
	N/A

	13. Observations (3rd party) during cases looking for infection prevention related issues
	
[image: image92.emf]2013 OR  observations.doc


	N/A
	Sample checklists:


[image: image93.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\Word Docs\Periop\Observation Checklists\2010\2010 OR Observation Tool for IPs in KP.DOC



 EMBED Word.Document.8 \s [image: image94.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs\Surgical Cross Functional Group\Observations in OR\Surgical Services Audit Checklist NW Memorial Hospital Chicago.doc



 EMBED Word.Document.8 \s [image: image95.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\JCAHO\Tracer\Surgical Patient Tracer MHarrison.doc



	14. Probiotics and synbiotics


	
[image: image96.emf]2013 Probiotics and  Synbiotics.doc


	N/A
	N/A

	15. Skin closure:

A. Skin glue in addition to tape, staples

or suture to provide a sterile wound until skin starts to heal

B. Antimicrobial impregnated suture

	A 
[image: image97.emf]2013 Skin Glue for  Wound Closure.doc


B 
[image: image98.emf]2013 Antimicrobial  suture.doc


	Skin Glue – KP standard is Dermaflex: http://www.medicalglue.com/
Two step closure – mesh + glue:

Prineo by Ethicon:  http://www.ethiconproducts.co.uk/products/topical-skin-adhesives
	3 minute video Dermaflex QS http://www.youtube.com/watch?v=MXiKQ5e9hZI

[image: image99.emf]Dermaflex user  instructions.pdf




SSI Prevention continued
	Plus Measures 


	References


	Product Order Info
	Tools

	
	
	Antimicrobial suture: http://www.ethicon360.com/products/coated-vicryl-plus-antibacterial-polyglactin-910-suture
	

	16. Traffic control  intra-operatively


	
[image: image100.emf]2013 Traffic in  OR.doc


	N/A
	sample door signage


[image: image101.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PPT Docs\Periop\TRAFFIC SIGN FOR OR ROOM.ppt


traffic counters:


[image: image102.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\IHI\Plus Interventions\SSI references\traffic counters 2010.doc



	17. Wound edge protector for C Section, Lap, Ortho, Abdominal, Biliary procedures
	
[image: image103.emf]2013 Wound Edge  Protectors.doc


	Alexis Wound protectors

http://www.appliedmedical.com/Products/Alexis.aspx

	N/A


Ventilator Associated Pneumonia (VAP) Prevention
The following standard bundle of prevention measures (supported by category 1 level evidence) are recommended in:  

· SHEA/APIC Compendium: http://www.shea-online.org/about/compendium.cfm
· IHI How To Guide: http://www.ihi.org/knowledge/Pages/Tools/HowtoGuidePreventVAP.aspx
1. Elevation of the head of the bed to between 30 and 45 degrees

2. Daily “sedation vacation” and daily assessment of readiness to extubate

3. Peptic ulcer disease (PUD) prophylaxis

4. Deep venous thrombosis (DVT) prophylaxis (unless contraindicated)

If zero infections have not been achieved and/or sustained, consideration might be given to reviewing the evidence for one or more “PLUS” prevention measures (less than category 1 level evidence):
DOUBLE CLICK ON ICONS IN TABLE BELOW TO OPEN EMBEDDED DOCUMENTS – COPY & PASTE LINKS INTO BROWSER
	Plus Measures 


	References
	Product order info
	Tools

	1. Bathing: CHG impregnated wash cloths for bathing patients routinely in the ICU
	
[image: image104.emf]2013 CHG bathing  cloths.doc


	Sage CHG cloth product info: http://www.sageproducts.com/products/preoperative-care/sage-chg-cloths.cfm
CHG liquid: Hibiclens     www.hibiclens.com/

	Instructions for use (patients/staff):


[image: image105.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\Word Docs A-P\Word Docs\Surgical Cross Functional Group\Preop Shower\CHG cloths\CHG Cloth for ICU bathing with Foley protocol 11-09.doc


Patient instructions CHG Cloths  (KP NW Region)


[image: image106.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Documents\PDF Docs\PDF Docs\IHI\Plus Measures Toolkit\NW region CHG pt instructions.pdf


Video pre/post op CHG cloths, oral rinse, oral care (Sage): https://www.youtube.com/watch?v=X255Jk89z2s
Employee video liquid CHG bathing: http://hibiclens.com/kaiser/patient-bathing/


VAP Prevention continued:

	Plus Measures 


	References
	Product order info
	Tools

	2. Endotracheal tube innovations, cuff pressure and resp devices (e.g. mucus shaver)
· Antimicrobial impregnated ETT or continuous subglottic suction ETT (Hi Lo Vac ETT) and micro cuff with continuous subglottic suctioning ETT – polyurethane thin cuff
· ET tube cuff inflation:  A pressure > 22 cm (The cuff needs to be adequately inflated if it is to prevent saliva from entering the trachea)
· Rescue catheter, Mucus shaver, EndoClear

	
[image: image107.emf]2013 ETT  innovations and resp devices.doc


	Hi Lo Vac subglottic suctioning ETT


[image: image108.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Music\My Documents\Word Docs\VAP\Hi Lo Vac ETT\Order info.doc

 
[image: image109.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Music\My Documents\PDF Docs\PDF Docs\VAP\Product info\Hi-LoEvac.pdf


KC Microcuff: http://www.kchealthcare.com/microcuff/  
Bard silver coated ETT

http://www.bardmedical.com/AGENTOI.C.EndotrachealTube  

VAP Rescue cath: http://www.omneotech.com/productscamcatheters/camrescuecath.html
EndoClear: http://www.endoclearinc.com/  
	N/A


VAP Prevention continued:

	Plus Measures 


	References
	Product order info
	Tools

	3. Immunizations

·  Flu vaccine for all employees, MDs and patients

· Scheduled pneumococcal immunization for  patients
	http://www.cdc.gov/flu/about/disease/spread.htm

	N/A
	Pneumococcal vaccine info:

http://www.cdc.gov/vaccines/vpd-vac/pneumo/default.htm  

	4 Mobility 
	
[image: image110.emf]2013 Patient  Mobility.doc


	N/A
	CDC toolkit: http://www.cdc.gov/homeandrecreationalsafety/Falls/steadi/index.html  

	5. Nutrition, swallowing and prevention of aspiration
	
[image: image111.emf]2013 Nutrition,  Swallowing and prevention of aspiration.doc


	N/A
	Enteral feeding:


[image: image112.emf]C:\Documents and  Settings\DNSSAB\My Documents\My Music\My Documents\PDF Docs\PDF Docs\VAP\Enteral Feeding\British Med Journal Guidelines 2003.pdf


Dysphagia toolkit: 
[image: image113.emf]VAP dysphagia  toolkit.pdf



	6. Oral care:

A. CHG oral rinse – routine

B. CHG oral rinse - pre-op


	A. 
[image: image114.emf]Microsoft Office  Word 97 - 2003 Document


B. 
[image: image115.emf]2013 Pre op CHG  mouth rinse.doc


	Sage: http://www.sageproducts.com/products/oral-hygiene/
3M: http://3MPeridex

	Patient info on infection prevention:

http://www.safecarecampaign.org/VAP.html



VAP Prevention continued:

	Plus Measures 


	References
	Product order info
	Tools

	7. Peptic Ulcer Prophylaxis: consider Sucralfate instead of H2 blockers or PPI for PUD prophylaxis (in absence of history of GI bleed)
	
[image: image116.emf]2013 SUP or PUD  Prophylaxis.doc


	N/A
	Zap VAP: http://www.zapvap.com/interventions.aspx

	8. Selective digestive decontamination weigh risk/benefit: application of SDD has been associated with emergence of antibiotic-resistant bacterial strains.
	
[image: image117.emf]2013 Selective  Digestive Tract Decontamination.doc


	N/A
	N/A
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2012 - 2013:


1. Blechman K, Reavey P. American Association of Plastic Surgeons Conference April 2012. ABSTRACT: “Use of the Biopatch Drain Dressing to Reduce Infection Rates in Expander/Implant-Based Breast Reconstruction.”
Bowler PG, Welsby S, Hogarth A, Towers V.  Topical antimicrobial protection of postoperative surgical sites at risk of infection with Propionibacterium acnes: an in-vitro study.  J Hosp Infect. 2013 Mar;83(3):232-7. 


2. Eberlein T, Haemmerle G, Signer M, Gruber Moesenbacher U, Traber J, Mittlboeck M, Abel M, Strohal R. Comparison of PHMB-containing dressing and silver dressings in patients with critically colonised or locally infected wounds.  J Wound Care. 2012 Jan;21(1):12, 14-6, 18-20.

3. Lingle M. “Perioperative process change to reduce the risk of post operative infection following orthopedic procedures”. POSTER AORN Congress San Diego CA March 2013.

4. Martín-Trapero C, Martín-Torrijos M, Fernández-Conde L, Torrijos-Torrijos M, Manzano-Martín E, Pacheco-Del Cerro JL, Díez-Valladares LI.  “Surgical site infections. Effectiveness of polyhexamethylene biguanide wound dressings.” Enferm Clin. 2013 Mar 22. pii: S1130-8621(13)00036-3. 

5. Rigo C, Ferroni L, Tocco I, Roman M, Munivrana I, Gardin C, Cairns WR, Vindigni V, Azzena B, Barbante C, Zavan B.  Active silver nanoparticles for wound healing.  Int J Mol Sci. 2013 Mar 1;14(3):4817-40. 

Prior to 2012:

6. Epstein NE. “Preoperative, intraoperative, and postoperative measures to further reduce spinal infections.” Surg Neurol Int. 2011 Feb 21;2:17.

7. Krieger BR, Davis DM, Sanchez JE, Mateka JJ, Nfonsam VN, Frattini JC, Marcet JE. “The use of silver nylon in preventing surgical site infections following colon and rectal surgery”. Dis Colon Rectum. 2011 Aug;54(8):1014-9.


8. Beneke, MJ et al. “Reduction of Nosocomial Surgical Site Infections with Utilization of Antimcirobial Gauze Dressings in an Acute Care Setting”. Abstract presented International APIC conference June 2007.


9. Bogart A Cleveland Clinic OH. “The use of an antimicrobial gauze dressing on lower extremity vascular bypass wounds”. Abstract presented at the Clinical Symposium for Advances in Skin & Wound care, Las Vegas 2005. 

10. Halsey M. Bagg. “Inspiring infection-prevention success stories that you can accomplish” Healthcare Purchasing News Feb 2007.

11. Milliken V. “Process Improvement Project Utilizing Antimicrobial Dressings with the Goal of Reducing the Surgical Site Infection Rate”. Poster International APIC conference July 2010.

12. Mueller SW, Krebsbach LE. “Impact of an antimicrobial-impregnated gauze dressing on surgical site infections including methicillin-resistant Staphylococcus aureus infections” AJIC.  Vol. 36 No. 9 November 2008.

13. Salas Campos L, Gómez Ferrero O, Estudillo Pérez V, Fernández Mansilla M.  “Preventing nosocomial infections. Dressings soaked in polyhexamethylene biguanide (PHMB)”. Rev Enferm. 2006 Jun;29(6):43-8.
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PREPARING THE SKIN AT HOME BEFORE SURGERY

Preparing or “prepping” skin before surgery can reduce the risk of infection at the surgical site. This facility has chosen dis-
posable cloths moistened with a rinse-free, 2% Chlorhexidine Gluconate antiseptic solution for you to use at home to reduce
the bacteria on the skin. The steps below outline the prepping process and should be carefully followed.

Directions

e Do NOT shave at least 2 days prior to surgery Prepping your skin on the day of surgery:

on any areas of the body, legs, underarms, surgi-
cal site, etc. Shaving with a razor can irritate your
skin and make it easier to develop an infection.
(Female patients: do not shave legs

one week before total knee replacement.)

e Do NOT allow this product to come in contact with
your eyes, ears, mouth or mucous membranes.
Prepping skin the night before surgery:

Take a bath or shower, and shampoo your hair at

least one hour before prepping skin.

e Use two packages (4 cloths) on the night before
surgery.

e Cut off end seal of 2 packages.

e Gently wipe using the clean cloth on each area of

the body in order as shown. Gently wipe each area
in a back and forth motion. Do NOT scrub. Use all

Do NOT shower, bathe or shampoo hair.

e Open the third package and follow the instructions
listed below.

e Gently wipe using one cloth for areas indicated as
1 and 2 and use the other cloth for areas indicated
as 3 and 4. Always start at the top and move down
your body. End with groin and outer buttock areas.

Do NOT scrub.
DO NOT USE INTERNALLY.

e NOTE: it is normal for skin to feel “tacky” after
application.

e NOTE: if you experience any itching or burning
sensations or develop a rash, wash the area
with water. Do not repeat use. Tell the nurse
upon arrival in Surgical Prep Unit the day of

4 cloths in the two packages. See instructions surgery.

below.

e Do not rinse or apply any lotions, moisturizers,
deodorant or makeup after prepping.

e Allow skin to air dry. Dress in clean pajamas.

1. Gently wipe the neck, chest and both arms.
Start each arm with the shoulder and ending at the
fingertips. Be sure to thoroughly wipe the arm pit
areas.

2. Gently wipe the abdomen, then the right and left
hip followed by the groin. Be sure to wipe folds in
the abdominal and groin areas. Avoid genital and
anal areas.

3. Gently wipe both legs, starting at the thigh and
ending at the toes. Be sure to thoroughly wipe
behind the knees.

4. Gently wipe the back starting at the base of the
neck and ending at the waist-line. Cover as much
area as possible. Assistance may be required.
End by wiping the outer buttocks area.

&% KAISER PERMANENTE.

KSMC Word Processing ¢ 11/02/10 « (IC/documents/general_topics)
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2012 - 2013:


1. Ercolin B, Sassi FC, Mangilli LD, Mendonça LI, Limongi SC, de Andrade CR. Oral Motor Movements and Swallowing in Patients with Myotonic Dystrophy Type 1. Dysphagia. 2013 Mar 5. 


2. Geeganage C, Beavan J, Ellender S, Bath PM.  Interventions for dysphagia and nutritional support in acute and subacute stroke. Cochrane Database Syst Rev. 2012 Oct 17;10:CD000323. 

3. Huang HH, Hsu CW, Kang SP, Liu MY, Chang SJ. Association between illness severity and timing of initial enteral feeding in critically ill patients: a retrospective observational study.  Nutr J. 2012 May 3;11:30. 


4. Osawa A, Maeshima S, Tanahashi N.  Water-Swallowing Test: Screening for Aspiration in Stroke Patients.  Cerebrovasc Dis. 2013 Mar 26;35(3):276-281.

5. Reignier J, Mercier E, Le Gouge A, Boulain T, Desachy A, Bellec F, Clavel M, Frat JP, Plantefeve G, Quenot JP, Lascarrou JB; Clinical Research in Intensive Care and Sepsis (CRICS) Group.  Effect of not monitoring residual gastric volume on risk of ventilator-associated pneumonia in adults receiving mechanical ventilation and early enteral feeding: a randomized controlled trial.  JAMA. 2013 Jan 16;309(3):249-56. 

6. Rofes L, Vilardell N, Clavé P.  Post-stroke dysphagia: progress at last. Neurogastroenterol Motil. 2013 Apr;25(4):278-82. 

Prior to 2012:


1. Berger M, Revelly J, Cayeux M, Chiolero R. « Entereral nutrition in critically ill patients with severe hemodynamic failure after cardiopulmonary bypass ». Clin Nutr. 2005 Feb;24(1):124-32.


2. De Jonghe B et al. «A prospective survey of nutritional support practices in intensive care unit patients: what is prescribed? What is delivered?. Crit Care Med 2001 Jan;29(1):8-12.


3. Heyland D, Cook D, Dodek P. “Preventon of ventilator-associated pneumonia: current practice in Canadian intensive care units.” Journal of Critical Care, Vol 17, Issue 3, 161-167.


4. Heyland D, Dhaliwal R, Day A, Jain M, Drover J. “Validation of the Canadian clinical practice guidules for nutrition support in mechanically ventilated, critically ill adult patients: results of a prospective observational study.” Crit Care Med 2005 Nov;32(11):2260-6.


5. Ibrahim EH, et al. “Early versus late enteral feeding of mechanically ventilated patients: results of a clinical trial.” Journal of Parenteral and Enteral Nutrition, Vol. 26, No. 3, 174-181 (2002).


6. Jansen JO, Turner S, Johnston AM. “Nutritional management of critically ill trauma patients in the deployed military setting”. J R Army Med Corps. 2011 Sep;157(3 Suppl 1):S344-9.


7. Lee HS, Shim HJ, Lee HS, Lee JG, Kim KS. “The safety of early enteral feeding after emergency gastrointestinal surgery”. Korean J Gastroenterol. 2011 Dec 1;58(6):318-22.


8. Lewis SJ, et al. “Early enteral feeding versus "nil by mouth" after gastrointestinal surgery: systematic review and meta-analysis of controlled trials”BMJ 2001;323:773 ( 6 October )


9. Petros S., Engelmann L. “Enteral nutrition delivery and energy expenditure in medical intensive care patients”. Clin Nutr 2006 Feb;25(1):51-9.


10. Pulmonary Reviews.Com “IS EARLY ENTERAL FEEDING A GOOD IDEA?” Vol 9 No 2 Feb 2004.


11. Sierra R et al. “Prevention and diagnosis of ventilator-associated pneumonia”. Chest 2005;128:1667-1673.


12. Silk DB. “The evolving role of post-ligament of Trietz nasojejunal feeding in enteral nutrition and the need for improved feeding tube design and placement methods”.  J Parenter Enteral Nutr. 2011 May;35(3):303-7. 


13. Woien H, Bjork IT. “Nutrition of the critically ill patient and effects of implementing a nutritional support algorithm in ICU”. J Clin Nurs 2006 Feb;15(2):168-77.
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Through education and applying preventative techniques and best
practices regarding dysphagia, the risk to patients can decrease.

Value Proposition:

The Amerinet Dysphagia Toolkit provides the most comprehensive,
easily accessible resource of best practice tools and information that
will help facilities to correlate the improvement in quality outcomes with
the optimization of financial outcomes.
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Introduction/Scope

Photo Source: http://www.nlm.nih.gov/medlineplus/swallowingdisorders.html
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Definition of Dysphagia
» Dysphagia is a medical term for the difficulty or inability to swallow safely
and efficiently.

» With proper diagnosis and professional dietary modifications, dysphagia
can be managed.

o If left untreated, dysphagia can compromise health and cause less
enjoyment of eating and drinking.

Source: Nestle Health Sciences, Swallowing Solutions for Everyday Life, 2012
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Types of Dysphagia
 Dysphagia may be classified as oropharyngeal or esophageal:

— Oropharyngeal dysphagia refers to difficulty in the passage from
the mouth to the esophagus.

— Esophageal dysphagia involves a disordered passage of food
through the esophagus.

Source: American Speech -Language -Hearing Association; www.asha.org
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Prevalence of Dysphagia

 There are an estimated 24.6 million cases of dysphagia in the
United States.

 Ofthe 14 million elderly patients with dysphagia in the US, 55% are
at risk for or have malnutrition.

« Approximately 19% of dysphagia patients are likely to be
dehydrated.

WwWw.amerinet-gpo.com
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Prevalence of Dysphagia

 More than 15% of all pneumonia patients are diagnosed with
aspiration pneumonia; 81% to 89% of patients with aspiration

pneumonia have dysphagia.

* Approximately 75% of dysphagia sufferers are undiagnosed.

Source: Nestle Health Sciences, EAT-10 SCREENING TOOL,2012

WwWw.amerinet-gpo.com





AAmerinet
Financial Implications

Dysphagia makes a patient more prone to aspiration and
aspiration pneumonia

» As part of Healthcare Reform Law
— Medicare will use mortality and 30-day readmission rates
associated with pneumonia as a quality of care measure
— These measures will influence Medicare reimbursement
beginning in FY 2013

Source: Nestle Health Sciences, EAT-10 SCREENING TOOL,2012;Photo Source:Medicinenet.com
www.amerinet-gpo.com






The Swallowing Process ZAmerinet

= -
Dysphagia can occur at different stages in the W ,{”" B
swallowing process: \““1 L fongue

— Oral phase -sucking, chewing, and
moving food or liquid into the throat.

— Pharyngeal phase -starting the
swallowing reflex, squeezing food down
the throat, and closing off the airway to
prevent food or liquid from entering the
alrway (aspiration) or to prevent
choking.

— Esophageal phase -relaxing and
tightening the openings at the top and
bottom of the feeding tube In the throat
(esophagus) and squeezing food
through the esophagus into the
stomach.

Sphincter

Trachea

Esophagus

Sphincter

Source: American Speech -Language -Hearing Association; www.asha.org
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Causes of Dysphagia

Stroke:

« Studies on the prevalence of dysphagia range from 25%-70% in
patients who have experienced stroke.

 There is a consistently high incidence of dysphagia and
pneumonia in patients with stroke.

« Although dysphagia improves in most patients following a
stroke, in many of them the swallowing difficulties follow a
fluctuating course, with 10%-30% of individuals continuing to
have dysphagia with aspiration.

« Dysphagia, and speech and language disturbances are
common consequences of the high incidence of stroke.

Source: American Speech -Language -Hearing Association; www.asha.org
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Causes of Dysphagia

Multiple Sclerosis:

« Patients with multiple sclerosis are reported to have swallowing
difficulties. Dysphagia may develop early or late in the disease's
process. Among the difficulties are choking and a "sticking" of
food in the throat.

 There is a high prevalence of clinical symptoms of
oropharyngeal dysphagia in patients with multiple sclerosis.

 Over 30% of individuals with multiple sclerosis experience
swallowing problems.

Source: American Speech -Language -Hearing Association; www.asha.org
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Other Causes of Dysphagia

» Other progressive neurological diseases, such as Parkinson’s,
ALS or Alzheimer’s disease

o Cerebral palsy

« Brain injury or tumors

 Head and neck cancer

e Injury of surgery to the head or neck

Source: Nestle Health Sciences, Swallowing Solutions for Everyday Life, 2012
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Potential Health Risk

Dysphagia is a common condition with significant risks:

 Poor Nutrition and Dehydration

— Weak throat muscles can make eating and drinking challenging,
causing some people to skip meals or avoid drinking. This could

compromise proper nutrition and hydration.

e Aspiration pneumonia or Chronic Lung disease

— Muscles in the throat typically block food and saliva from
entering the airway and lungs. As muscles weaken, food may

travel down the wrong path and into the lungs instead of the
stomach, which may lead to pneumonia.

Source: Nestle Health Sciences, Swallowing Solutions for Everyday Life, 2012
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Symptoms of Dysphagia

 Difficulty swallowing foods, liquids or saliva

* Frequent coughing or choking before or after swallowing
* Drooling

 Aneed to swallow repeatedly

« A*wet” or gurgly voice, especially after swallowing

* Unintended weight loss

* The feeling of a lump in the throat

 Food tends to get stuck in cheeks or roof of mouth

Source: Nestle Health Sciences, Swallowing Solutions for Everyday Life, 2012
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Managing Dysphagia

Photo Source: Jupiterimages/Comstock/Getty Images, www.elearningdigital.com
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Managing Dysphagia- Early Intervention

« Early intervention with swallowing therapy, modified liquids and
foods has been shown to:

— Reduce the risk of pneumonia-related hospital readmissions and
the proportion of patients who develop pneumonia by 44.7%.

— Improve hydration and nutrition intake, avoid weight loss and
reduce the number of patients with dehydration and malnutrition.

Source: Nestle Health Sciences, EAT-10 SCREENING TOOL,2012
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Managing Dysphagia- Food Modifications

« Certain foods are more difficult for people with dysphagia to swallow,
including :

— Foods the require a lot of chewing

— Foods with small particles, such as seeds

— Dry and/or crumbly foods

— Foods that combine liquids and solids

— Thin liquids such as water and juice

— Foods that become liquid in mouth, such as ice cream

Source: Nestle Health Sciences, Swallowing Solutions for Everyday Life, 2012
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Managing Dysphagia- Food Modifications

» Using the following types of
modifications can help ensure safer
swallowing and help assure better
nutrition:

— Thicken drinks to a more
manageable consistency.

— Puree foods to make them
easier to swallow.

— Moisten food by adding
moistening agents, such as
gravy or sauce.

Source: Nestle Health Sciences, Swallowing Solutions for Everyday Life, 2012
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Managing Dysphagia —Other Treatments

e Swallowing treatments to improve muscle movement
* Positions or strategies to help the individual swallow more effectively
« After the evaluation, family members or caregivers can help by:

— Asking questions to understand the problem and the
recommended treatment.

— Assisting in following the treatment plan:
* Help with exercises.

* Prepare the recommended textures of food and liquid,
making sure that recommendations for eating safely are
followed.

« Keep track of how much food or liquid is consumed.

Source: American Speech -Language -Hearing Association; www.asha.org
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2013  Sucralfate vs. H2 antagonists and PPI for PUD prophylaxis 

Preferential use of histamine type-2 (H2) antagonists and PPI vs. sucralfate to prevent stress ulcers is controversial. H2 antagonists, PPI and antacids have been identified as risk factors for VAP because they decrease intragastric acidity, which can result in greater colonization of pathogenic bacteria.  Sucralfate does not decrease gastric acidity or significantly increase gastric volume, but it appears less effective in reducing gastric bleeding. The American Thoracic Society guidelines state: “If stress ulcer prophylaxis is indicated, the risks and benefits of each regimen should be weighed before prescribing either H2 blockers, PPI or sucralfate.”

2012 - 2013


1. Chanpura T, Yende S.  Weighing risks and benefits of stress ulcer prophylaxis in critically ill patients.  Crit Care. 2012 Oct 29;16(5):322. 


2. Frandah W, Colmer-Hamood J, Mojazi Amiri H, Raj R, Nugent K.  Oropharyngeal flora in patients admitted to the medical intensive care unit: clinical factors and acid suppressive therapy.  J Med Microbiol. 2013 Feb 1. 


3. Howden CW.  Commentary: The link between community-acquired pneumonia and PPI use. Aliment Pharmacol Ther. 2012 Dec;36(11-12):1101


Prior to 2012:


4. Huang J, Cao Y, Liao C, Wu L, Gao F. “Effect of histamine-2-receptor antagonists versus sucralfate on stress ulcer prophylaxis in mechanically ventilated patients: a meta-analysis of 10 randomized controlled trials”. Crit Care. 2010;14(5):R194. 


5. Hughes GJ, Belgeri MT, Perry HM. “The impact of pharmacist interventions on the inappropriate use of Acid-suppression therapy”. Consult Pharm. 2011 Jul;26(7):485-90.


6. Messori A, Trippoli S, Vaiani M, Gorini M, Corrado A. Bleeding and pneumonia in intensive care patients given ranitidine and sucralfate for prevention of stress ulcer: meta-analysis of randomised controlled trials. BMJ 2000;321:1103-1106.


7. Zap VAP: http://www.zapvap.com/interventions.aspx


Bladder Scanner Guidelines

(Consensus: Urology SST and National IP Steering Committee)



    



DEFINITION

The bladder scanner measures ultrasonic reflections within the patient’s body to differentiate the urinary bladder from the surrounding tissue.  It is a non-invasive portable tool for measuring urine bladder volume.

GOALS

1. Determine the need for catheterization.

2. Reduce the unnecessary placement of a urinary catheter.

3. Provide quick measurements for post-void residual (PVR) and/or bladder capacity.

POLICY

1. A bladder scan should be considered for use with patients exhibiting acute or chronic urinary dysfunction.

2. A bladder scan should not be done if the patient has open skin or a wound in the suprapubic region, or if the patient is pregnant due to anatomic distortion.

3. If a bladder scan is used to assess for PVR (post-void residual):

· The amount voided should be documented.

· Straight catheterization can usually be safely avoided if PVR is < 150 ml. Please consult with local protocols

RESPONSIBLE PERSONS

Determine what nursing care position will be able to be trained at your facility 

EQUIPMENT

Bladder scanner, plug, battery and stand, ultrasound transmission gel, top-

loading printout paper.




		


BLADDER SCAN PROCEDURE



		· Put on exam gloves (non-sterile).



		· Use germicidal wipe to clean scanner head before and after each patient use. 



		· Check that battery is in place and probe is plugged in.



		· Note: patient may be in sitting or supine position for bladder scanning.



		· Remove or adjust patient’s clothing to expose abdominal area.



		· Turn bladder scan on. 



		· Press scan and select gender.  

· If the female patient has had a hysterectomy, select male key for gender. 

· If the patient is very thin or obese use more ultrasound gel. 

· For patients with large amounts of lower abdominal hair, apply the gel directly to the skin. 

· Advise the patient the gel will be cool.



		· Apply gel to the scanner head being, and remove any air bubbles.  



		· Place scanner head about one inch above symphysis pubis pointing slightly down toward the expected bladder location.  Make sure the head of icon on the scan head is pointed towards the patient’s head.



		· Press the “scan” button making sure to hold scanner steady until you hear a beep.  The bladder scan will display the volume measured and an aiming display with crosshairs.  If the crosshairs are not centered on the bladder, adjust the probe and re-scan until they are properly centered.



		· When you are satisfied the results are accurate, press the “done” button.  The bladder scan will display the largest volume measured for the longitudinal and horizontal areas.



		· Press “print” and the measurement will be printed on paper.



		Bladder Scan Safety/Helpful Tips:



		· This scan should never be used for fetal heart tones.



		· Use care with suprapubic and pelvic surgical patients, due to incisional discomfort and incisional contamination.



		· If the LCD screen shows a “greater than” symbol (>) next to the bladder volume measurement, then you do not have the bladder within full range of the scan head and the patient’s true bladder volume is greater than the volume displayed.  To achieve an accurate measurement, re-position the scan head and repeat the scan. An exception occurs when the volume shown is greater than 999 cc; in this case, the bladder is within full range of the instrument and the reading displayed is accurate.



		· The bladder scan computes the volume of the bladder based upon twelve cross sectional images of the bladder.  Be sure to hold the scan head motionless during scans.



		· The most accurate measurements are obtained when the patient is resting quietly in the supine position.



		· The accuracy of the result is compromised if the user does not obtain an optimal, reportable image.



		· The patient should not have a urinary catheter in the bladder.



		· To save power, the bladder scan will automatically shut down when not in use.
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2012:

1. Dahiya U.  Decontamination with chlorhexidine gluconate reduces the incidence of ventilator associated pneumonia.  Nurs J India. 2012 Apr;103(2):89-91.

2. Cuccio L, Cerullo E, Paradis H, Padula C, Rivet C, Steeves S, Lynch J.  An evidence-based oral care protocol to decrease ventilator-associated pneumonia.  Dimens Crit Care Nurs. 2012 Sep-Oct;31(5):301-8.



Prior to 2012:

3. Cabov T, Macan D, Husedzinović I, Skrlin-Subić J, Bosnjak D, Sestan-Crnek S, Perić B, Kovac Z, Golubović V. “The impact of oral health and 0.2% chlorhexidine oral gel on the prevalence of nosocomial infections in surgical intensive-care patients: a randomized placebo-controlled study”. Wien Klin Wochenschr. 2010 Jul;122(13-14):397-404. 

4. Chlebicki MP, Safdar N. “Topical chlorhexidine for prevention of ventilator-associated pneumonia: a meta-analysis.” Crit Care Med 2007;35(2):595-602.

5. Koeman M et al. “Less ventilator-associated pneumonia after oral decontamination with chlorhexidine; a randomised trial”.Ned Tijdschr Geneeskd. 2008 Mar 29;152(13):752-9. Dutch. 

6. Kola A, Gastmeier P. “Efficacy of oral chlorhexidine in preventing lower respiratory tract infections. Meta-analysis of randomized controlled trials.” J Hosp Infect 2007;66(3):207-16.

7. Lorente et al. “Evidence on measures for the prevention of ventilator-associated pneumonia” Eur Respir J.2007; 30: 1193-1207

8. Mimoz O, Dahyot-Fizelier C. “Prevention of ventilator-associated pneumonia: do not forget to disinfect the mouth.” Crit Care Med. 2007 Feb;35(2):668-9. 

9. Pileggi C, Bianco A, Flotta D, Nobile CG, Pavia M. “Prevention of ventilator-associated pneumonia, mortality and all intensive care unit acquired infections by topically applied antimicrobial or antiseptic agents: a meta-analysis of randomized controlled trials in intensive care units”. Crit Care. 2011 Jun 24;15(3):R155.

10. Senol G, Kriakli C, Halicolar H. “In vitro antibacterial activities of oral care products against ventilator-associated pneumonia pathogens.” Am J Infect Control 2007;35(8):531-5.
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Guidelines for enteral feeding in adult hospital patients

M Stroud, H Duncan, J Nightingale

1.0 FOREWORD

Patients with undernutrition to a degree that may impair
immunity, wound healing, muscle strength, and psychologi-
cal drive are common in UK hospital populations.' These
individuals cope poorly with modern medical and surgical
interventions and, on average, stay in hospital for approxi-
mately five days longer than the normally nourished,
incurring approximately 50% greater costs.”’ Hospitals
should therefore aim to provide at least adequate nutrition
to all patients. In the majority, this can be achieved by the
catering services if they offer good food and care is taken to
avoid missed meals and to provide physical help with eating,
as necessary. However, even if these ideals are met, many
hospital patients do not or cannot eat adequately. Some of
these will benefit from oral supplements but others will need
active nutritional support. This can usually be provided by
enteral tube feeding (ETF).

This document contains guidelines covering the indica-
tions, benefits, administration, and problems of ETF in adult
hospital practice. The guidelines were commissioned by the
British Society of Gastroenterology (BSG) as part of an
initiative in several areas of clinical practice. They are not
rigid protocols and should be wused alongside clinical
judgement, taking local service provision into account.

2.0 FORMULATION OF GUIDELINES

These guidelines were compiled from the relevant literature
by the authors in discussion with dietitians and specialist
nutrition nurses. They were subsequently reviewed by the
BSG small bowel/nutrition committee and dietetic, nursing,
pharmacy, and medical representatives of the British
Association of Parenteral and Enteral Nutrition (BAPEN).
The strength of evidence used is as recommended by the
North of England evidence based guidelines development
project.*

Ia—Evidence obtained from meta-analysis of randomised
controlled trials.

Ib—Evidence obtained from at least one randomised trial.

Ila—Evidence obtained from at least one well designed
controlled study without randomisation.

IIb—Evidence obtained from at least one other type of well
designed quasi experimental study.

III—Evidence obtained from well designed non-experimental
descriptive studies such as comparative studies, correlation
studies, and case studies.

IV—Evidence obtained from expert committee reports or
opinions or clinical experiences of respected authorities.

Unfortunately, many aspects of ETF have not undergone
rigorous evaluation, partly because ethical considerations
make placebo controlled trials of any nutritional intervention
difficult (see section 4.2). Nevertheless, recommendations
based on the level of evidence are presented and graded as:

Gut 2003;52(Suppl VII):vii1-vii12

® grade A—requiring at least one randomised controlled
trial of good quality addressing their topic of recommen-
dation;

® grade B—requiring the availability of clinical studies
without randomisation on the topic of recommendation;

® grade C—requiring evidence from category IV in the
absence of directly applicable clinical studies.

3.0 SUMMARY OF RECOMMENDATIONS
Indications for enteral feeding

® Health care professionals should aim to provide adequate
nutrition to every patient unless prolongation of life is not
in the patient’s best interest (grade C).

® It should be hospital policy that the results of an
admission nutritional screening are recorded in the notes
of all patients with serious illness or those needing major
surgery (grade C).

® Artificial nutrition support is needed when oral intake is
absent or likely to be absent for a period >5-7 days.
Earlier instigation may be needed in malnourished
patients (grade A). Support may also be needed in patients
with inadequate oral intake over longer periods.

® Decisions on route, content, and management of nutri-
tional support are best made by multidisciplinary nutrition
teams (grade A).

® ETF can be used in unconscious patients, those with
swallowing disorders, and those with partial intestinal
failure. It may be appropriate in some cases of anorexia
nervosa (grade B).

® Early post pyloric ETF is generally safe and effective in
postoperative patients, even if there is apparent ileus
(grade A).

® FEarly ETF after major gastrointestinal surgery reduces
infections and shortens length of stay (grade A)

® In all post surgical patients not tolerating oral intake, ETF
should be considered within 1-2 days of surgery in the
severely malnourished, 3-5 days of surgery in the modera-
tely malnourished, and within seven days of surgery in the
normally or over nourished (grade C).

® If there are specific contraindications to ETF, parenteral
feeding should be considered. If patients are taking >50%
of estimated nutritional requirements, it may be appro-
priate to delay instigation of ETF (grade C).

Abbreviations: ETF, enteral tube feeding; EN, enteral nutrition; PN,
parenteral nutrition; BMI, body mass incﬂex; BSG, British Society of
Gastroenterology; BAPEN, British Association of Parenteral and Enteral
Nutrition; NG, nasogastric; NJ, nasojejunal; PEG, percutaneous
endoscopic gastrostomy; PEG), percutaneous endoscopic transgastric
jejunostomy; LCT, long chain triglyceride; MCT, medium chain
triglyceride; SCFA, short chain E}h‘y acid
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® ETF can be used for the support of patients with
uncomplicated pancreatitis (grade A).

Ethical issues

® ETF should never be started without consideration of all
related ethical issues and must be in a patient’s best
interests (grade C).

® ETF is considered to be a medical treatment in law.
Starting, stopping, or withholding such treatment is
therefore a medical decision which is always made taking
the wishes of the patient into account.

® In cases where a patient cannot express a wish regarding
ETF, the doctor must make decisions on ETF in the
patient’s best interest. Consulting widely with all carers
and family is essential.

Access techniques

® Fine bore (5-8 French gauge) nasogastric (NG) tubes
should be used for ETF unless there is a need for repeated
gastric aspiration or administration of high viscosity feeds/
drugs via the tube. Most fibre enriched feeds can be given
via these fine bore tubes (grade A).

® NG tubes can be placed on the ward by experienced
medical or nursing staff, without x rays to check position.
Their position must be checked using pH testing prior to
every use (grade A).

® The position of a nasojejunal (NJ) tube should be
confirmed by x ray 8-12 hours after placement.
Auscultation and pH aspiration techniques can be incon-
clusive (grade A).

® NG tube insertion should be avoided for three days after
acute variceal bleeding and only fine bore tubes should be
used (grade C).

® There is no evidence to support the use of weighted NG
tubes, in terms of either placement or maintenance of
position (grade A).

® Long term NG and NJ tubes should usually be changed
every 4-6 weeks swapping them to the other nostril (grade
C).

® Gastrostomy or jejunostomy feeding should be considered
whenever patients are likely to require ETF for more than
4-6 weeks (grade C) and there is some evidence that these
routes should be considered at 14 days (grade B).

® Suitability for gastrostomy placement should be assessed
by an experienced gastroenterologist or member of a
nutrition support team. Expert advice on the prognosis of
swallowing difficulties may be needed (grade C).

® In patients with no risk of distal adhesions or strictures,
gastrostomy tubes with rigid internal fixation devices can
be removed by cutting them off close to the skin, pushing
them into the stomach, and allowing them to pass
spontaneously (grade A).

Feed administration

® Giving enteral feed into the stomach rather than the small
intestine permits the use of hypertonic feeds, higher
feeding rates, and bolus feeding (grade A).

® Starter regimens using reduced initial feed volumes are
unnecessary in patients who have had reasonable nutri-
tional intake in the last week (grade A). Diluting feeds
risks infection and osmolality difficulties.

® Both inadequate or excessive feeding may be harmful.
Dietitians or other experts should be consulted on feed
prescription (grade C).
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® If no advice is available, 30 ml/kg/day of standard 1 kcal/
ml feed is often appropriate but may be excessive in
undernourished or metabolically unstable patients (grade
C).

® When patients are discharged to the community on
continuing ETF, care must be taken to ensure all
community carers are fully informed and that continuing
prescription of feed and relevant equipment is in place
(grade C).

Complications of enteral feeding

® (Close monitoring of fluid, glucose, sodium, potassium,
magnesium, calcium, and phosphate status is essential in
the first few days after instigation of ETF (grade C).

® Life threatening problems due to refeeding syndrome are
particularly common in the very malnourished and there
are also risks from over feeding shortly after major surgery
or during major sepsis and/or multiorgan failure (grade C).

® To minimise aspiration, patients should be fed propped up
by 30° or more and should be kept propped up for
30 minutes after feeding. Continuous feed should not be
given overnight in patients who are at risk (grade C).

® Any drugs administered via an ETF tube should be liquid
and should be given separately from the feed with flushing
of the tube before and after (grade C).

® Joosening and rotating a gastrostomy tube may prevent
blockage through mucosal overgrowth and may reduce
peristomal infections (grade C).

® In patients with doubtful gastrointestinal motility, the
stomach should be aspirated every four hours. If aspirates
exceed 200 ml, feeding policy should be reviewed (grade
C).

® Continuous pump feeding can reduce gastrointestinal
discomfort and may maximise levels of nutrition support
when absorptive capacity is diminished. However, inter-
mittent infusion should be initiated as soon as possible
(grade A).

® Simultaneous use of other drugs, particularly antibiotics,
is usually the cause of apparent ETF related diarrhoea
(grade A).

® Fibre containing feeds sometimes help with ETF related
diarrhoea, as will breaks in the feeding of 4-8 hours
(grade B).

® Careful measures are needed to avoid bacterial contami-
nation of feeds which can give rise to sepsis, pneumonia,
and urinary tract infections, as well as gastrointestinal
problems (grade A).

® Avoiding gastric acid suppression and allowing breaks in
feeding to let gastric pH fall will help prevent bacterial
overgrowth during ETF (grade A).

4.0 BACKGROUND
4.1 Malnutrition in the UK
Recent studies in a nationally representative sample showed
that undernutrition is common in UK adults in both
community and hospital populations.' > ¢ Approximately 5%
of apparently “healthy” UK adults were shown to have a
body mass index (BMI) <20 m/kg® and this increased to 10%
or more for the chronically sick and community patients with
cancer, gastrointestinal disease, respiratory problems, and
neurological or psychiatric conditions. In nursing homes, 16%
of elderly residents were underweight.®

The prevalence of vitamin deficiencies in the population is
even more disturbing. In individuals over 65 years living at
home, low folate levels were found in 29% and low vitamin C
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levels in 14%, with figures in the institutionalised elderly
rising to 35% and 40%, respectively.® Furthermore, most
medical and surgical problems are accompanied by declines
in nutritional status due to changes in the intake, metabo-
lism, and excretion of nutrients. By the time patients are
admitted to hospital, nearly 40% are malnourished in
anthropometric terms (8% severely) and their nutritional
status declines further during their hospital stay.'

4.2 Evidence of benefit

It has long been considered unethical to withold nutritional
support in the malnourished and in those likely to become so
(for example, intensive care unit and burns patients). Trials
of support have therefore tended to recruit patient groups
with no definite need, and frequently patients in “control”
groups end up switching to active intervention as soon as
they run into problems. Trials are also difficult to interpret
due to varied levels of nutritional support, given via different
routes in heterogenous groups, and most older trials used
levels of nutritional support so high that they caused
hyperglycaemia (for example, the Veterans Administration
trial of perioperative parenteral nutrition’). Despite this, a
meta-analysis of oral/enteral nutritional support trials, in
more than 2000 patients of all types, showed that the pooled
odds ratio for death by the end of scheduled follow up
showed a reduced case fatality in treatment compared with
control groups of 0.66 (0.48-0.91; 2p<<0.01).* An extensive
semi formal review of the literature on malnutrition and
nutrition support in hospital also concluded that targeted
nutritional support is of benefit in reducing hospital
complications, duration of stay, mortality, and costs,” and
the Kings Fund reported that attention to malnutrition might
save the NHS £266 million annually at 1992 prices"
(equating to at least £400 million savings at 2003 costs).

5.0 INDICATIONS FOR ENTERAL SUPPORT

ETF is only likely to benefit nutritionally depleted patients or
those at risk of becoming depleted. These individuals need to
be identified. At its simplest, nutritional screening involves
consideration of a patient’s weight for height and recent
history of weight loss. However, nutritional support should
also be considered in all patients with excessive nutrient
losses (for example, vomiting, diarrhoea, or fistulae) along
with those who have high potential demands for nutrients
(for example, surgical stress, trauma, infection, metabolic
disease, bedsores). It should be hospital policy to record the
results of nutritional screening in all patients suffering from
serious illness or due for major surgery on or shortly after
admission. Specific tools can be used for this purpose, the
simplest of which is the malnutrition universal screening tool
developed by BAPEN (appendix 1)." Although biochemical
measurements can contribute to nutritional screening, none
is specific (for example, a low albumin usually reflects an
acute phase response rather than malnutrition).

Once risk is identified, nutritional help should be provided.
Verbal encouragement and physical assistance with eating
may be needed and special diets and/or food supplements are
useful. However, problems such as loss of appetite or
swallowing difficulties may limit these approaches, and
artificial nutrition support using either ETF or intravenous
nutrition is then needed. ETF is preferred whenever patients
have adequate accessible gastrointestinal absorptive capacity
as it is both more physiological and cheaper. It may also help
to maintain gut barrier function * although there is little
evidence that it reduces bacterial translocation in humans."

Post surgical ETF is being used with increasing frequency
when oral intake is limited. Early support is usually given via
a post pyloric NJ tube or surgical jejunostomy placed pre,
inter, or postoperatively. Feeding is usually possible for
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although gastric and colonic function may be impaired for
several days after surgery, small bowel function is often
normal.” '* Absent bowel sounds are not necessarily a
contraindication as they relate to gastric and colonic activity.
Concerns about anastomotic integrity with early ETF are
probably unwarranted, although anastamoses involving the
stomach, small bowel, biliary tree, or pancreas may be more
vulnerable than lower gastrointestinal anastamoses.
Jejunostomy feeding is particularly useful after oesophago-
gastric surgery.'”” A systematic review and meta-analysis of
randomised controlled trials which compared any type of
enteral feeding started <24 hours after elective gastrointest-
inal surgery versus nil by mouth management concluded that
early feeding reduced infective risks by approximately 30%
and mean length of hospital stay by nearly one day.'® The risk
of vomiting however was increased among patients fed early
by nearly 30%. ETF also appears to be beneficial in patients
with pancreatitis, although it may need to be avoided in cases
complicated by fistulation or pseudocyst formation."”
Perioperative ETF may have advantages over parenteral
nutrition (PN) feeding. A meta-analysis comparing these
methods of support concluded that enteral nutrition (EN)
reduced infective risks by about one third.* The apparent
superiority of EN is usually ascribed to maintained gut
integrity but, as mentioned above, the evidence that PN
feeding causes either villous atrophy or increased bacterial
translocation is mixed. The apparent superiority of EN over
PN in the perioperative period may therefore relate to
problems of early overfeeding in the PN arms of studies.”
Although there is little hard evidence, it seems reasonable
to start postoperative ETF within 1-2 days in patients who
are severely malnourished (BMI <16 and/or weight loss
>15%) and not yet tolerating oral intakes. Moderately
malnourished patients (BMI <18.5 and/or weight loss
>10%) should probably be fed within 3-5 days of surgery
when oral intake remains restricted, with normally or over
nourished patients receiving support if they have not met
50% of estimated requirements within 5-7 days. If ETF is not
tolerated, PN may be needed, although continued minimal
ETF (10 ml/h) may help to stimulate or maintain gut
function and decrease the chances of cholestasis.
Common indications for ETF are shown in table 1.

6.0 ETHICAL AND LEGAL CONSIDERATIONS
Artificial nutrition support is fraught with ethical and legal
difficulties, and hospital clinicians should be familiar with
these. The following points are taken from a report
commissioned by the BAPEN.” The British Medical
Association have also provided guidance.”

Providing adequate and appropriate fluid and nutrients is a
basic duty to sick patients. While a patient can swallow and
expresses a desire or willingness to drink or eat, fluid and
nutrients should be given unless there is a medical contra-
indication. Treatment plans for patients with existing or
probable future fluid or nutrient deficits should include
decisions on fluid and/or nutrient provision.

If the plan is to maintain adequate intakes, the ethical duty
is to take appropriate measures to achieve this aim.
Administration of nutrients and/or fluid via a tube must be
considered if the patient cannot consume or absorb adequate
amounts orally. However, legally this is considered a medical
treatment (even though some professionals would argue that
ETF is a part of basic medical care).

If an illness is regarded as being in a terminal phase and
the plan is to provide only compassionate and palliative care,
ethical considerations indicate that a tube supply of nutrients
or fluid need only be given to relieve symptoms. This does not
mean that it should necessarily be used to prolong survival.
In cases where benefits are in doubt, a planned “time

www.gutinl.com
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Table 1 Indications for enteral tube feeding

Indication for feeding  Example

Head injury, ventilated patient

Post-CVA, multiple sclerosis, motor neurone
disease

Liver disease (particularly with ascites)
Oesophageal stricture

Postoperative ileus (see section 5.0),
inflammatory bowel disease, short bowel
syndrome

Cystic fibrosis, renal disease

Unconscious patient
Swallowing disorder

Physiological anorexia
Upper Gl obstruction
Partial intestinal failure

Increased nutritional
requirements
Psychological problems  Severe depression or anorexia nervosa

Gl, gastrointestinal; CVA, cerebrovascular accident.
Hospital nutrition support teams and/or dietitians should be involved as
early as possible in the assessment and instigation of enteral tube

feeding.

limited” trial of feeding may be useful. Consent of a
competent adult patient must be sought for such treatment
and a patient’s competent refusal is binding.

Competence depends on adequate thought processes to
make the decision needed. It is ethically and legally wrong for
a carer to underestimate the capacity of a patient in order to
achieve what the carer believes to be in the patient’s best
interest. For an incompetent adult, the doctor undertaking
care is responsible in law for any decision to withhold, give,
or withdraw a medical treatment, including fluid and/or
nutrient provision via a tube. The doctor’s duty is to act in the
patient’s best interest. Before making a decision about
starting, stopping, or continuing enteral tube feeding and
or fluid provision, the doctor should seek to ascertain
whether the patient has expressed any previous views about
the type of treatment he or she would wish to receive should
the present state of incompetence occur.

All decisions on tube provision of food and/or fluids should
involve full consultation with the family and all members of
the health care team from the outset. At present, however,
under English Law, relatives or a nominated proxy cannot
make a decision on behalf of an adult patient and hence
cannot override the doctor’s decision. Special considerations
apply in relation to children and application to the court
should be made regarding the legality of withdrawing
artificial hydration and nutrition from a patient in a
persistent vegetative state.

Under specified circumstances, it can be legal to enforce
nutritional treatment for an unwilling patient with a mental
disorder. This includes anorexia nervosa in which it is
considered that severe malnourishment per se can render a
patient incompetent of making rational decisions regarding
their care.

7.0 ACCESS TECHNIQUES

Gastrointestinal access for up to 4-6 weeks is usually
achieved using NG or NJ tubes, although placement of
percutaneous gastrostomy or jejunostomy access should be
considered sooner if feeding is very likely to be prolonged (see
section 7.3). Oroenteral tubes are also used occasionally and,
since the advent of endoscopic placement, percutaneous gut
access has become popular for longer term use.*

7.1 Nasogastric (NG) tubes

Most enteral feed is given into the stomach to allow the use
of hypertonic feeds, higher feeding rates, and bolus feeding.
Fine bore 5-8 French gauge NG tubes are now used unless
there is a need for stomach aspiration, or administration of
high fibre feeds or drugs via the tube.”” Large bore PVC tubes
should be avoided as they irritate the nose and oesophagus
and increase the risks of gastric reflux and aspiration. They
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Box 1 Placing a nasogastric tube.

® Explain the procedure to the patient.

® Mark the tube at a distance equal to that from the
xiphisternum to the nose via the earlobe (50-60 cm).

o Lubricate the tube externally with gel/water and
internally with water if a guiczawire is present. Check
the guidewire moves freely.

o Check nasal patency by “sniff” with each nostril
occluded in turn. The clearer nostril can be sprayed
with lignocaine to minimise discomfort.

o Sit the patient upright with the head level. Slide the tube
gently Eackwards along the floor of the clearer nostril
until visible at the back of the pharynx (10-15 cm).

o |[f the patient is cooperative, ask them fo take a mouthful
of water and then advance the tube 5-10 cm as they
swallow.

® Repeat the water swallow/advance until the preset
mark on the tube reaches the nostril.

o Withdraw the tube at any stage if the patient is
distressed, coughing, or cyanoseg

o |f there is difficulty passing the tube, ask the patient to
tilt their head forwards or turn it to one side.

® Once in place, remove any guidewire and secure
carefully.

® Check position of the tube before use (this does not
usually require an x ray (see fext)).

® Document tube insertion in the patient’s notes.

also need frequent replacement as they degrade on contact
with gastric contents. Polyurethane and silicone tubes last for
at least one month.

Insertion
NG tubes can be placed on the ward by experienced medical
or nursing staff (see box 1).°

The position of an NG tube should be confirmed every time
it is used for feeding or drug administration. This does not
need an x ray as long as the external length of tube remains
unchanged and the tube aspirate has a pH <5.”” If aspiration
is difficult, change the patient’s position or, if safe, give a
drink to increase the volume of gastric contents. Advancing
the tube slightly may also help. The pH test is valueless if
patients are on acid suppression, and if there is any doubt, or
any other reason, an x ray is needed. Checking the position of
a tube by injecting air through it and listening for bubbles
with a stethoscope is unreliable.

7.2 Nasojejunal (NJ) tubes

Jejeunal feeding may be indicated if there are problems with
gastric reflux or delayed gastric emptying. It should also be
used in unconscious patients who have to be nursed flat. All
NJ tubes are fine bore (6-10 French gauge). Some have a
shorter second lumen for gastric aspiration.

Insertion

Post pyloric placement can be difficult and various techni-
ques are used.* ** The tube is passed in the same way as an
NG tube but once it is well into the stomach (60 cm) the
patient is turned onto their right side before the tube is
advanced a further 10 cm. This may result in successful
passage through the pylorus.* If this fails, try repeating the
manoeuvre after inflating the stomach with 500-1000 ml of
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air. Creating a 30° bend, 3 cm from the end of the tube, and
rotating it clockwise during insertion may also help. Some NJ
tubes (Bengmark) develop a spiral coil once the guidewire
has been removed.” These will usually pass spontaneously
into the small bowel if patients have adequate gastric motility
and some units place them before gastrointestinal surgery for
use postoperatively. Tubes with weighted tips do not help in
achieving post pyloric access but intravenous prokinetics
such as metoclopramide or erythromycin may be helpful.’! *
Direct endoscopic placement of NJ tubes is difficult as the
tube is usually displaced during withdrawal of the endoscope,
even when a guidewire is left in situ. An alternative approach
is to use a long guidewire, which is passed through the
endoscope into the jejunum and then left in place while the
endoscope is removed. The wire is then re-routed from the
mouth to the nose (using a short tube passed through the
nose and out of the mouth), before a well lubricated
nasoenteric tube is passed over it.** However, this is some-
times difficult without fluoroscopic screening and, if fluoro-
scopy is to be used, endoscopic assistance is usually
unnecessary. The position of an NJ tube should generally
be confirmed by x ray 8-12 hours after placement as auscul-
tation and pH aspiration techniques can be inconclusive.”

7.3 Percutaneous gastrostomy tubes

If enteral feeding is likely to be needed for periods of more
than 4-6 weeks, a gastrostomy tube can be inserted directly
into the stomach through the abdominal wall, using
relatively simple endoscopic or radiological procedures.”
Gastrostomy tubes allow feeding without the inconvenience,
discomfort, and embarrassment of NG access, and patients
receive more of their prescribed feed. This is largely because
NG tubes “fall out” easily (see section 10.1). Although
gastrostomy placement has a low immediate morbidity, the
overall mortality within a few weeks of percutaneous
endoscopic gastrostomy (PEG) placement is very high (see
section 10.1) and many PEGs are placed inappropriately.*
Deaths are usually due to the nature of the underlying
condition and poor patient selection (for example, a severe
stroke).

Patients selected for gastrostomy should be at high risk of
malnutrition and unlikely to recover their ability to feed
orally in the short term. Most authorities consider placement
if problems are likely to persist for more than 4-6 weeks but
one trial has suggested placement at 14 days post acute
dysphagic stroke™ (this suggestion is currently being assessed
in multicentre trials). The patient’s gastrointestinal function
must be adequate to absorb and tolerate the proposed
feeding. The ethical issues involved in PEG placement are
no different to those involved in the instigation of artificial
nutrition support by any other means (see section 6.0) but
the invasive and potentially dangerous nature of the
procedure make it obligatory to think these through very
carefully.

The concept of gastrostomy feeding must be acceptable to
the patient and their family or carers. Suitability for
gastrostomy placement should therefore be confirmed by an
experienced gastroenterologist or a suitably trained member
of a nutrition support team.”**” The prognosis of any
swallowing difficulty should be assessed by a specialist.

Common indications for gastrostomy placement are shown
in table 2. In patients where cosmetic considerations are
important, low profile “button” PEGs can be used which
contain a built-in antireflux valve to prevent leaks when
feeding extension tubes are disconnected.”

Insertion
Most gastrostomies are placed endoscopically using sedation
and local anaesthetic.** Radiological or ultrasound guided
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placement can be used if endoscopy is contraindicated and
gastrostomies can also be inserted surgically.”” Relative ccon-
traindications to gastrostomy include gastro-oesophageal
reflux, previous gastric surgery, ascites, extensive gastric
ulceration, neoplastic/infiltrative disease of the stomach,
gastric outlet obstruction, small bowel motility problems,
malabsorption, peritoneal dialysis, hepatomegaly, gastric
varices, coagulopathy, and late pregnancy. Crohn’s disease
was thought to be a contraindication due to fears of disease
occurrence within the gastrostomy tract. However, a number
of studies have now suggested that it should be used where
necessary.”” Obesity can make gastrostomy technically
difficult. The BSG currently recommend giving antibiotics
(for example, a single dose of 2.2 g co-amoxiclav) 30 minutes
before gastrostomy insertion to reduce the incidence of
peristomal wound infections.*'

Removal

Percutaneous gastrostomies should not be removed for at
least 14 days after insertion to ensure that a fibrous tract is
established that will prevent intraperitoneal leakage.*
Gastrostomy tubes held in place by a balloon usually come
out with gentle traction after the balloon is deflated whereas
those held in place by a deforming device may need vigorous
pulling. Tubes with rigid fixation devices are usually removed
endoscopically, although recent evidence suggests that if they
are cut off close to the skin and pushed through into the
stomach they will pass through the gut spontaneously.*” This
method should not be used if there is any suspicion of distal
stricturing and, overall, 2% will not pass.

7.4 Percutaneous gastrojejunostomy and jejunostomy
tubes

These tubes can be useful if patients are at risk of
oesophageal reflux, although that risk is not eliminated.”
They are also used for early postoperative feeding (see section
5.0). In the non-surgical patient, jejunal access is usually
established transgastrically using radiological techniques.
Percutaneous  endoscopic  transgastric  jejunostomies
(PEGJs) can also be placed by passing a jejunostomy tube
through a gastrostomy and carrying it through the pylorus.
Similarly, existing gastrostomies can be converted to jeju-
nostomies using a jejunal extension.*

Direct, percutaneous, endoscopically guided jejunal punc-
ture is now being performed more frequently and can be used
in patients who have had a gastrectomy. It is technically
difficult and specific training in insertion techniques is
required. Leakage problems may occur. Surgical jejunos-
tomies are usually placed at the time of other surgery,
although laparascopic placement has also been described.* *°

Table 2 Indications for gastrostomy

Indications for gastrostomy  Example

CVA, multiple sclerosis, motor neurone
disease, Parkinson’s disease, cerebral
palsy.

Head injury

Neurological disorders of
swallowing

Cognitive impairment and
depressed consciousness

Mechanical obstruction to
swallowing

Long term partial failure of
intestinal function requiring
supplementary intake

Oropharyngeal or oesophageal cancer,
radiation enteropathy
Short bowel, fistulae, cystic fibrosis

CVA, cerebrovascular accident.
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8.0 FEED ADMINISTRATION

8.1 Modes of feeding

Enteral tube feeds can be administered by bolus, or by
intermittent or continuous infusion.* Bolus feeding entails
administration of 200400 ml of feed down a feeding tube
over 15-60 minutes at regular intervals. The technique may
cause bloating and diarrhoea and bolus delivery into the
jejunum can cause a “dumping” type syndrome and should
therefore be avoided (see section 10.4). Bolus feeding can be
performed using a 50 ml syringe, either with or without the
plunger. If the latter is removed, the syringe can be hung up
to allow gravity feeding. Continuous infusion may help with
diarrhoea or prevent ““dumping” in some patients but it also
results in higher intragastric pH levels than bolus feeding
which can promote bacterial growth (see section 10.4). It is
commonly used for very ill patients but it should be changed
for intermittent infusion as soon as possible. Continuous feed
should not be given overnight in patients who are at risk of
aspiration. Intermittent infusion provides moderate rates of
feed provision via either gravity or pump. Breaks in feeding of
six hours or more are used, depending on patients’ needs (for
example, overnight feeding). Post pyloric feeding necessitates
continuous administration due to the loss of the stomach
TESEIVOIr.

8.2 Choice of feeds

The choice of feed to be given via ETF is influenced by a
patient’s nutritional requirements, any abnormality of
gastrointestinal absorption, motility, or diarrhoeal loss, and
the presence of other system abnormality, such as renal or
liver failure.”* Most commercial feeds contain 1.0 kcal/ml,
with higher energy versions containing 1.5 kcal/ml. They are
generally available in fibre free and fibre enriched forms.
They are nutritionally complete but expert dietetic advice
should be sought. Producing feeds locally by using a
liquidiser is not recommended due to the high infective risks
and potentially poor nutritional quality in terms of micro-
nutrient provision. The following feeds are generally used.

® Polymeric feeds—These contain nitrogen as whole protein.
The carbohydrate source is partially hydrolysed starch and
the fat contains long chain triglycerides (LCTs). Their
content of fibre is very variable and although most
authorities recommend that fibre should be included*
the evidence that higher levels are of real benefit is not
strong (see section 9.4).

® Predigested feeds—These feeds contain nitrogen as either
short peptides or, in the case of elemental diets, as free
amino acids. Carbohydrate provides much of the energy
content with the content variable in both quantity and the
proportion provided as LCTs and medium chain triglycer-
ides (MCTs). The aim of “predigested diets” is to improve
nutrient absorption in the presence of significant malab-
sorption. Their importance is probably greater in mal-
digestive (for example, pancreatic disease) rather than
malabsorptive states, and in patients with a short gut and
no colon their high osmolality can cause excess movement
of water into the gut and hence higher stomal losses.*

® Disease specific and pharmaco nutrient feeds—Detailed guide-
lines on the use of specific formulations for patients with
organ failure is beyond the remit of these guidelines, as are
descriptions of feeds containing large quantities of
nutrients with potential pharmacological activity.
Patients with respiratory failure are often given feeds
with a low carbohydrate to fat ratio in order to minimise
carbon dioxide production, but it should be recognised
that this type of feed requires higher oxygen availability,
and avoidance of overfeeding is probably the more
important in limiting respiratory demands. Renal patients
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will often require modified protein, electrolyte, and
volume feeds while liver patients may need low sodium
low volume feeds. There is no good evidence that patients
with hepatic encephalopathy should have low protein
intakes and the evidence for the benefit of feeds rich in
branch chain amino acids is weak. Sodium supplemented
enteral or sip feeds are not available commercially but can
be very useful in the management of patients with high
output stomas who tend to become salt depleted. Addition
of sodium chloride to achieve concentrations >100 mmol/l
are needed with due care to avoid potential bacterial
contamination. Consequent instability of feed components
may be an issue and checks should be made with the
manufacturer.

8.3 Energy and nitrogen requirements

An individual patient’s nutrient needs vary with current and
past nutritional state, and the nature and complexity of their
condition. As both inadequate or excessive feeding can be
harmful (see section 10.5), dietitians or others with expertise
should be consulted regarding feed prescription. If no expert
advice is available, 30 kcal/kg/day (30 ml/kg/day of standard
feeds) is likely to be adequate* but very undernourished
patients should start at rates of <10 kcal/kg/day to prevent
refeeding syndrome. Some experts would always commence
feed cautiously in severely ill patients (see section 10.5).

In healthy individuals, a protein intake of well under
0.15 g N/kg/day (1 g N=6.25g protein) is adequate to
maintain nitrogen balance but this changes dramatically in
acute illness and catabolic patients have very high nitrogen
losses. In the past, this led to the use of very high protein
feeds in patients who were very ill or undernourished but
recent thinking suggests that this is unwise.”®* Most
authorities therefore recommend early feeding at maximum
levels of 0.2-0.3 g/N/kg/day* and some recommend even
lower levels during early feeding. When calculating energy
provision for artificial nutrition support by either ETF or PN,
there is no logical justification for considering energy
provided as protein as separate from energy given as non-
protein calories.

8.4 Micronutrients

Micronutrients are required for the prevention or correction
of recognised deficiency states and maintenance of normal
metabolism and antioxidant status. Standard enteral feeds
are supplemented with vitamins and trace elements at levels
which ensure that all micronutrients are likely to be met if
the patient is on ETF at a level meeting their entire energy
needs. Many patients however do not receive full ETF and
may have pre-existing micronutrient deficits, poor absorp-
tion, and increased demands. It therefore seems reasonable
to give additional balanced micronutrient supplements
during the early days of ETF when full feeding may not be
tolerated and additional micronutrients may be needed to
replenish any deficits or to meet the increased demands of
illness.

8.5 Fluid and electrolytes

Fluid needs can usually be met by giving 30-35 ml/kg body
weight although allowance must be made for excessive losses
from drains, fistulae, etc. Most feeds contain adequate
electrolytes to meet the daily requirements of sodium,
potassium, calcium, magnesium, and phosphate, although
specific requirements can vary enormously. Malnourished or
metabolically stressed individuals are often salt and water
overloaded and excess sodium intake is a frequent problem in
patients with renal problems, liver derangement, and cardiac
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failure. High salt intakes may be needed when intestinal
losses are excessive.

Potassium requirements are often high in malnourished or
sick patients and normal plasma levels do not rule out total
body depletion. Approximately 6 mmol of potassium is
needed per g N for protein synthesis and needs are higher
in patients who are postoperative, or on glucose/insulin
infusions or diuretics. Feeding after a period of starvation
also leads to high potassium requirements (see section 10.5).
If hypokalaemia is persistent, concurrent hypomagnesaemia
should be sought as renal and gastrointestinal potassium
losses are high in patients with magnesium depletion.
Calcium levels, adjusted for albumin, may need specific
correction and magnesium losses can be enormous in
patients with fistulae or high stomas. The daily requirement
for phosphate is about 0.3 mmol/kg/day but requirements
may be much greater when refeeding after starvation.

8.6 Monitoring enteral feeding

Patients receiving ETF should be closely monitored, particu-
larly early after instigation. Monitoring allows quantification
of losses to enable daily estimation of replacement require-
ments, maintenance of metabolic balance, detection of
toxicity/deficiency states, and early detection of complica-
tions. As well as recording the volume and type of feed
administered, early monitoring requires blood glucose to be
checked at 4-6 hour intervals and plasma sodium, potas-
sium, magnesium, and phosphate to be checked daily. This is
especially true in patients who have had a prolonged period
with little or no nutrient intake (see section 10.5).
Liver function tests and full blood counts must be repeated
weekly until the patient is stable. Blood pressure, pulse,
and temperature records are also needed regularly
and careful fluid balance records are essential. Body
weight should be measured weekly, unless more frequent
weighing is indicated, in order to monitor fluid status. If
possible, trace element and vitamin levels should be
measured on commencing ETF and patients on long term
feeding should have periodic checks of vitamin and trace
element status.

8.7 Stopping enteral tube feeding

ETF should be stopped once the patient has recovered
swallowing, gastrointestinal, or general function to a level
that permits an adequate oral intake. Dietetic review during
the transition to oral feeding is recommended and dysphagic
patients will need to be observed closely, ideally by a speech
and language therapist with a specialist interest in swallow-
ing difficulties. Video fluoroscopic assessment may be
needed.

9.0 HOSPITAL DISCHARGE ON ENTERAL TUBE
FEEDING

Increasing numbers of patients are now discharged to their
home or community care on continued enteral nutrition.
Outlining the management of such patients is beyond the
remit of these guidelines but BAPEN have produced
guidance.” Prior to discharge, it is the duty of the hospital
care team to ensure that there is adequate liaison with the
community carers in order to ensure that prescription feeds
and feeding equipment is available. The patient, carers,
district nurses, community dietitians, and GPs should all be
fully informed and adequate training in pump use, infection
control, feeding stoma care, etc., must have been provided
before discharge. The hospitals should follow written proto-
cols to ensure that discharge goes smoothly. The patient or
carer should have a list of expert contacts.
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10.0 COMPLICATIONS OF ENTERAL TUBE FEEDING
Although ETF is effective and safe in the majority of patients,
feeding carries a number of significant risks summarised in
table 3.

10.1 Tube insertion related complications

Although nasal intubation may cause discomfort, traumatic
complications are uncommon if using fine bore NG or NJ
tubes.” " Nevertheless, perforation of a pharyngeal or
oesophageal pouch can occur and intracranial insertion of
feeding tubes has been reported.” ** NG tube insertion should
probably be avoided for three days after acute variceal
bleeding™ and although oesophageal, gastric, or small bowel
perforation is unusual, it may occur if a guidewire is
reinserted and accidentally exits via a side port. Perforation
has also been reported when using polyvinyl or polypropylene
tubes without guidewires. Accidental bronchial insertion is
relatively common in patients with reduced levels of
consciousness or with impaired gag/swallowing reflexes.
Endotracheal tubes in ventilated patients do not necessarily
prevent bronchial insertion, and ETF into the lungs or pleural
space can be fatal.”

Approximately 25% of nasogastric tubes ““fall out” or are
pulled out by patients soon after insertion and tubes,
especially those that are fine bore, can be displaced by
coughing or vomiting. There is however no evidence to
support the use of weighted NG tubes in terms of either
placement or maintenance of position.*!

Problems related to insertion of percutaneous gastrostomy
and jejunostomy tubes include abdominal wall or intraper-
itoneal bleeding and bowel perforation. Free air is visible on
x ray in 38% of patients but significant surgical intervention is
needed in fewer than 5%.°>” Early procedure related
mortality of up to 2% has been reported but this is mainly
ascribable to the risks of endoscopy in a vulnerable
population group. Later mortality rates are very high (see
section 10.2).

10.2 Post insertion tube complications

Nasopharyngeal discomfort occurs frequently in patients
with nasoenteral tubes and many suffer sore mouths, thirst,
swallowing difficulties, and hoarseness.” Mouthwashes,
sucking ice cubes, or using artificial saliva can help. Local
pressure effects from tubes may cause nasal erosions, abscess
formation, sinusitis, and otitis media. Avoidance of larger
tubes helps and swapping of the tube to the other nostril
when fine bore tubes need replacement (every 4-6 weeks)
prevent these problems. Short term oesophageal damage can
include oesophagitis and ulceration from local abrasion and
gastro-oesophageal reflux although, once again, such pro-
blems are rare with fine bore tubes. Longer term damage
includes significant stricturing. Large stiff tubes can cause
fistulation to the trachea, especially when an endotracheal
tube is present. Larger tubes are also unsafe in the presence of
varices even if they have not bled recently.”*

Post insertion tube related complications from gastros-
tomies and jejunostomies differ from those seen with NG and
NJ tubes.”" They include infection at the insertion site,
peristomal leaks, accidental tube removal, tube fracture,
gastro-colic fistula, peritonitis, septicaemia, and necrotising
fasciitis. PEGJ tubes can also fall back into the stomach or
become disconnected with the whole tube passing through
the PEG and into the gut. Of even more concern however is
the very high mortality rates of approximately 20%*” or even
40%° seen in PEG patients within one month of insertion.
These suggest that PEGs are often placed inappropriately** **
and it has been shown that review of patients referred for
gastrostomy by an experienced gastroenterologist results in a
much lower 30 day mortality.*
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Table 3 Complications of enteral tube feeding

Type Complication

Insertion

PEG/PEJ insertions
Post insertion trauma
Displacement

Nasal damage, intracranial insertion, pharyngeal/oesophageal pouch perforation,
bronchial placement, variceal bleeding

Bleeding, intestinal/colonic perforation

Discomfort, erosions, fistulae, and strictures

Tube falls out, bronchial administration of feed

Reflux Oesophagitis, aspiration
Gl intolerance Nausea, bloating, pain, diarrhoea
Metabolic

Refeeding syndrome, hyperglycaemia, fluid overload, electrolyte disturbance

PEG, percutaneous endoscopic gastrostomy; PEJ, percutaneous endoscopic jejunostomy; Gl, gastrointestinal.

Complications of surgically placed enteral feeding tubes are
quite common and include dislodgement, intraperitoneal
leakage, and small bowel obstruction. Surgical jejunostomies
should be left in for 3-5 weeks, even if feeding has stopped,
so that a tract can become established and the purse string
suture holding the tube has dissolved.”

Feeding tubes block easily, especially if they are not
flushed with fresh tap, cooled boiled, or sterile water before
and after every feed or medication. Any drugs administered
through a tube should ideally be elixirs or suspensions rather
than syrups and should only be given after establishing
compatibility. Hyperosmolar drugs, crushed tablets, potas-
sium, iron supplements, and sucralfate are particularly likely
to cause problems. A tube can often be unblocked by
flushing with warm water or, if this fails, by using an
alkaline solution of pancreatic enzymes.”> Carbonated drinks,
pineapple juice, and sodium bicarbonate solution may cause
tube degradation.

Unlike NG and NJ tubes, gastrostomy tubes are sometimes
occluded by gastric mucosal overgrowth. Tube blockage or
intraperitoneal leakage can be assessed using water soluble
contrast, and passing a soft guidewire may be helpful.
Blockage may necessitate replacement or surgical removal,
although loosening and rotating a gastrostomy tube every
week helps to prevent any problem. When splits or breakages
occur in gastrostomy or jejunostomy tubes, it is often possible
to cut the tube and then replace the luer/funnel lower down.

10.3 Reflux and inhalation problems
Gastro-oesophageal reflux occurs frequently with ETF. It is
more common when patients are NG fed in the supine
position® and reflects a combination of gravitational back
flow and impairment of gastro-oesophageal sphincter func-
tion induced by pharyngeal stimulation and the presence of
the tube across the cardia. It is very common in patients with
impaired consciousness or poor gag reflexes, occurring in up
to 30% of those with tracheostomies” and 12.5% of
neurological patients.*® Aspiration may occur with no obvious
vomiting or coughing, and pneumonia can develop silently.

To minimise risks of aspiration, patients should be fed
propped up by 30° or more, and should be kept propped up
for 30 minutes after feeding.”” Acid suppression or sucralfate
may help with symptoms of oesophagitis, but they do not
prevent aspiration pneumonia. There is an increased risk of
aspiration if gastric residues accumulate, and therefore if a
four hour aspirate is >200 ml, the feeding regimen should be
reviewed. Although continuous pump feeding reduces gastric
pooling, it is often used overnight and may therefore be more
risky than bolus or intermittent feeding.®” Iso-osmotic feeds
cause less delayed gastric emptying than high osmotic feeds®
and promotility drugs such as metoclopramide or erythro-
mycin may be helpful.

Post pyloric feeding makes aspiration less likely, but does
not eliminate the problem. PEG feeding may reduce but will
not eliminate the risk of aspiration, although PEGJ feeding
does reduce the risk further.”
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10.4 Gastrointestinal problems
ETF commonly causes gastrointestinal symptoms. Nausea
occurs in 10-20% of patients®” ” and abdominal bloating and
cramps from delayed gastric emptying are also common.”
ETF related diarrhoea occurs in up to 30% of enterally fed
patients on medical and surgical wards and more than 60% of
patients on intensive care units.””” It can create serious
problems from nutrient, fluid, and electrolyte losses, and
from infected pressure sores and general patient distress.”
Parenteral nutrition may be required if elimination of all
other causes of gastrointestinal upset and/or administration
of simple symptomatic treatments fails to resolve the
problem. Constipation, with or without overflow, also occurs
with ETF.

The causes of gastrointestinal discomfort and ETF diar-
rhoea are multiple and are summarised in table 4.

Feed delivery site and rate

Gastrointestinal discomfort often relates to excessive feed
administration rates, delayed gastric emptying, or decreased
small bowel motility. Continuous infusion rather than bolus
administration of feeds may therefore help. Feeding rates
should be reduced if gastric residual volumes are >200 ml,
although aspiration through fine bore tubes is unreliable.
Prokinetic agents may be helpful but if persistently high
aspirates prevent effective feeding, jejunal access should be
considered.

Bolus feeding is often thought to cause more diarrhoea”
than continuous intragastric feeding but this may be
untrue.” 7 Enteral feeds taken orally cause less diarrhoea
in healthy volunteers than the same quantities given by NG
tube” suggesting that cephalic and gastrocolic reflexes are
important in the aetiology of ETF diarrhoea. If this is true,
bolus intragastric feeding should cause fewer problems than
infused feeds as a bolus will stimulate more normal distal
colonic motor suppression and promote water absorption in
the ascending colon.” There is no evidence that starter
regimens with diluted or hypotonic diets are helpful and

Table 4 Causes of gastrointestinal intolerance

Cause Examples

Feed delivery st High rate, post pyloric feeding
and rafe

Feed type Low fibre feeds

Laxatives, antibiotics, NSAIDs, PPls,
antiarrthymics, antihypertensives, drugs
containing magnesium and sorbitol fillers, efc.
Contaminated feeds, small bowel overgrowth,
Clostridium difficile

Primary and secondary

Pancreatic dysfunction, liver disease, coeliac
disease.

Drug related

Infective

Lactase deficiency
Fat malabsorption

NSAIDs, non-steroidal anti-inflammatory drugs; PPIs, proton pump
inhibitors.
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these approaches can delay the provision of adequate
nutrition unnecessarily.”

Feed type

Most enteral tube feeds are available in standard and fibre
enriched forms. The standard feeds contain little or no fibre
and hence lead to reduced short chain fatty acid (SCFA)
production in the colon, due to both limited substrate
availability and decreased induction of bacterial polysacchar-
idase. SCFAs promote salt and water reabsorption in the
colon and also limit growth of pathogenic bacteria due to
lower colonic pH.” ” The fibre enriched feeds aim to increase
the overall colonic bacterial population and hence stool mass
and water absorptive capacity.* However, although they do
seem to normalise transit times, there is little evidence that
this often helps with ETF diarrhoea, perhaps due to the fact
that the diarrhoea has nothing to do with the feed per
se.” ' # TLack of definite benefit may also relate to some
problems when manufacturing fibre enriched feeds, which
need to contain small particles of non-starch polysaccharide
or other insoluble carbohydrate components in order to limit
viscosity. The small particles ferment easily and hence little
fibre reaches the distal colon where it can help to absorb
faecal water.

Feed temperature

Some studies suggested that feed temperature influences
ETF diarrhoea but there is little evidence that either
refrigeration or warming alters gastrointestinal complications
significantly.*

Drug related ETF diarrhoea

Whenever diarrhoea occurs with ETF, all laxatives must be
stopped, including drugs containing magnesium such as
antacid preparations and drugs containing active fillers, such
as sorbitol.”” Diarrhoea is also a recognised side effect of
many drug classes, including H, blockers, proton pump
inhibitors, antibiotics, antiarrhythmics, antihypertensives,
and non-steroidal anti-inflammatory drugs.

Antibiotics can cause diarrhoea in patients eating normally
but the incidence is far higher in patients on ETF.” * The
exact cause is unclear, but it seems likely that they alter
intestinal flora to allow overgrowth of pathogenic species.
Clostridium difficile toxin is found in 20-50% of patients with
antibiotic related diarrhoea.* Antibiotics also reduce colonic
bacterial production of SCFAs from insoluble carbohydrates
and fibre.

Infective causes

Enteral feed is an ideal culture medium and once contami-
nated, bacteria will rapidly multiply. Stool samples must
therefore be checked whenever ETF patients develop
diarrhoea. Bacterial feed contamination can also cause sepsis,
pneumonia, and even urinary tract infections as well as
gastrointestinal related problems.** Open bottles or cans of
feed get infected during handling and delivery” ** and so it is
vital that no part of the delivery system or feed is in contact
with the hands, clothes, skin, or other non-disinfected
surface. Feeds should not be decanted before use and if
continuous feeding is used, bacteria can also spread up the
giving set from gastric or enteral sources, especially as the
continuous infusion raises gastric pH and promotes bacterial
overgrowth. Administration sets and nutrient containers
should therefore be discarded every 24 hours.” * Avoiding
simultaneous acid suppression and allowing breaks in
feeding to let the pH of the stomach fall may be helpful.
With 8 hours fasting/24 hours, the incidence of pneumonia
on an intensive therapy unit fell from 54% to 12%.” Post
pyloric feeding is particularly prone to infective complications
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as the food bypasses the protective gastric acid barrier. Full
enteral feed and associated equipment handling guidelines
are beyond the remit of this document.

Lactase deficiency

Primary lactase deficiency is common in many parts of the
world and a secondary deficiency can occur when there is gut
damage from inflammation or infection, a reduced small
bowel absorptive area, or rapid small bowel transit.”
Carbohydrate malabsorption may then cause gastrointestinal
problems although most commercial enteral feeds are lactose
free. If a patient with diarrhoea is also taking oral food as
well as enteral feeds, it is important to limit milk and milk
products.

Fat malabsorption

Fat malabsorption may cause diarrhoea in ETF patients,
especially those with pancreatic deficiency, biliary obstruc-
tion, or extensive ileal resection. Terminal ileal problems may
also cause diarrhoea through bile salt malabsorption. Patients
with a jejunostomy or ileostomy do not need to reduce their
fat intake but if the colon remains in continuity with a short
small bowel, steatorrhoea can develop. Using a feed with a
low fat content can then be helpful but may limit the energy
provided to the patient. Feeds containing MCTs may be better
absorbed although patients often tolerate them poorly.

Hypoalbuminaemia

There is considerable debate over whether hypoalbuminae-
mia can cause ETF diarrhoea through intestinal oedema.”
Rather than a direct causation however it seems more likely
that both the low albumin and gut dysfunction reflect a
generalised membrane leakiness, often due to a systemic
inflammatory response. Certainly, patients with very low
plasma albumin due to nephrotic syndrome or cirrhosis do
not necessarily have loose stools, and albumin supplements
fail to correct ETF diarrhoea.

Treatment of ETF diarrhoea

If diarrhoea remains a problem after attention to the above
causes, loperamide in high doses may be used. If this fails,
codeine phosphate may control symptoms and there are
anecdotal reports of live yoghurt or other probiotics being
helpful. If vomiting/bloating or diarrhoea (not related to
antibiotic therapy) are problematic, feed rates can be reduced
for a trial period.

10.5 Metabolic complications of ETF
Artificial feeding of patients may cause a variety of metabolic
problems, including deficiencies or excess of fluid, electro-
lytes, vitamins, and trace elements.””” Over hydration
occurs frequently, particularly if ETF patients are also
receiving supplementary intravenous nutrition or fluids.

Hyponatraemia is a common problem when enteral
nutrition is given to sick patients.” It is often accompanied
by the development of oedema and is usually due to a com-
bination of excessive use of intravenous fluids, such as 5%
dextrose, in combination with the adverse effects from mal-
nourishment and severe illness on normal membrane pump-
ing. Patients end up with excess body water in combination
with very high total body sodium. As a consequence, rather
than administering further sodium in feeds or intravenous
fluids, treatment should usually entail fluid restriction.
Generous amounts of potassium to encourage cell mem-
brane sodium exchange may be helpful. Hypernatraemia can
also occur and is usually due to excess water loss or transient
diabetes insipidus in neurosurgical patients.”

Between 10% and 30% of tube fed patients are hypergly-
caemic™ and may need oral antidiabetic agents or insulin,
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(i) BMI (kg/mz) (ii) Weight loss in 3-6 months
0=>20.0 0 =<5%
1=18.5-20.0 1=5-10%
2 =<185 2=>10%
(iii) Acute disease effect
Add a score of 2 if there has been
or is likely to be no or very little
nutritional intake for >5 days
Add scores YVvY
Overall risk of undernutrition*
0 1 2 or more
Low Medium High
Routine clinical caret Observe Treat
Repeat screening Hospital —document dietary and Hospital —refer to dietitian or
Hospital —every week fluid intake for 3 days implement local policies.
Care homes—every month Care homes (as for hospital) Generally food first followed by
Community—every year for Community—Repeat screening, food fortification and supplements
special groups, eg, those >75y eg, from <1 mo to >6 mo Care homes (as for hospital)
(with dietary advice if necessary) Community (as for hospital)
® Adequate intake (or J L ® |nadequate intake
improving to near normal) or deferiorating
® Little or no clinical concern ® Clinical concern
Figure A1  Malnutrition universal screening tool (MUST). *If height, weight, or weight loss cannot be established, use documented or recalled values (if

considered reliable). When measured or recalled height cannot be obtained, use knee height as a surrogate measure. If neither can be calculated,
obtain an overall impression of malnutrition risk (low, medium, high) using the following: (i) clinical impression (very thin, thin, average, overweight);
(iia) clothes and/or jewellery have become loose fitting; (iib) history of decreased food intake, loss of appetite, or dysphagia up to 3-6 months; and
(iiic) disease (underlying cause) and psychosocial/physical disabilities likely to cause weight loss. Involves treatment of underlying condition, and help
with food choice and eating when necessary (also applies to other categories).

before and during feeding. Rebound hypoglycaemia may also
occur in tube fed patients if feeding is stopped abruptly,
especially if they are on antidiabetic therapy.

When commencing feeds in patients who have recently
starved, there is the danger of inducing refeeding syn-
drome.” ' This condition is poorly understood but occurs, in
part, because the body adapts to undernutrition by down-
regulating membrane pumping in order to conserve energy.
This in turn causes leakage of intracellular potassium,
magnesium, calcium, and phosphate, with subsequent whole
body depletion. Simultaneously, sodium and water leak into
the cells.

The sudden onset of artificial nutritional support appears
to reverse the above processes and along with insulin driven
movements of electrolytes into cells, can lead to precipitous
falls in circulating levels of potassium, magnesium, calcium,
and phosphate. There may also be an accompanying acute
increase in circulating and extracellular fluid due to exo-
genous administration, the endogenous movement of sodium
and water out of cells, and the diminished ability of under-
nourished kidneys to excrete a salt and water load. Further-
more, specific micronutrient deficiencies can compound the
problems (for example, thiamine deficiency and cardiac
function). As a result of all of these processes, there is a
considerable danger of cardiac and respiratory failure,
lethargy, confusion, coma, and even death.

Refeeding problems can usually be avoided by feeding for
the first few days at very low levels while generously
supplementing and closely monitoring potassium, magne-
sium, calcium, and phosphate. Instigation of feeds at levels of
approximately 20 kcal/kg/day is often suggested but some
authorities believe that even this may be too high. The
situation is particularly dangerous in patients who have
abnormal plasma electrolytes before feeding has even started.
In such cases, many authorities suggest that correction of the
electrolyte abnormalities using intravenous or oral electrolyte

www.gutinl.com

supplements should be undertaken before feeding starts. This
approach however may provide a false sense of security as
improvement in plasma levels could occur with no significant
change in overall electrolyte status. A severely malnourished
individual may have intracellular electrolyte deficits which
total hundreds of mmol, yet be unable to correct intracellular
status unless simultaneous feeding is given to encourage
transmembrane transfer. It therefore seems more logical to
provide initial generous potassium, magnesium, calcium, and
phosphate supplements with feeding at around 10 kcal/kg/
day in very high risk groups. Thiamine and other B vitamins
must also be given intravenously starting before any feed is
started, continuing for at least the first three days of feeding.

It has also been suggested that commencing high levels of
feeding shortly after major surgery or during sepsis and/or
multiorgan failure can also cause metabolic problems similar
to those of refeeding, as well as the problems of insulin
resistance seen in such patients. Liver dysfunction can also be
triggered or worsened by feeding as the high influx of
nutrients to the liver can lead to excessive storage of fat and
glycogen. This is particularly problematic if continuous ETF is
used.'”

11.0 CONCLUSIONS

Malnourishment is common in adult patients in UK hospitals
and ETF is an effective and generally safe means of offering
many of them nutritional support. Access options need
careful consideration in each patient as well as levels of
feeding, rates of administration, and the type of feed to be
used. Complications can usually be avoided if care is taken.
Feeding should not be undertaken unless it is in the patient’s
best interests and all relevant ethical issues have been
taken into account. A time defined trial of feeding to see
if benefit is obtained may be appropriate in difficult ethical
situations.
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Figure Al shows the malnutrition universal screening tool
(MUST).
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HOMA of the relationships between IS and
typical correlates, such as obesity, insulin
secretion and glucose tolerance.” Under these
conditions, the mathematical modelling
approach based on 24 h circadian rhythm of
glucose and insulin suggested by Nobili has a
different meaning to “stressing” glucose
homeostasis during an oral glucose test. This
test is more physiological and reflects the
effects of insulin throughout the day. Also,
measuring insulin secretion would add impor-
tantly to the understanding of the process,
but the test remains extremely cumbersome
and unsuitable for clinical studies.

The differential impact of basal and post-
load insulin resistance on liver fibrosis might
reflect the intrinsic difference in the physiolo-
gical meaning between HOMA-R and OGIS,
although the complex interplay between insu-
lin resistance and liver damage is still
unknown. In chronic hepatitis C (CHC),
insulin resistance may be attributed both to
host factors and to a possible interference of
hepatitis C virus with intrahepatic insulin
signalling. In genotype-1 CHC, we and others®
failed to identify an independent association of
HOMA-R with liver fibrosis. On the contrary,
this association was found in genotype-3 CHC
patients, with rare or no components of the
metabolic syndrome, where the low degree of
insulin resistance might reflect a virus-related
hepatic insulin resistance, quantitatively mea-
sured by HOMA-R.

In the analysis, we introduced both
HOMA-R and OGIS into the model without
evidence of collinearity. This is further
evidence suggesting that the two surrogate
indices, although statistically correlated
with each other and both with the clamp,
clearly measure two different processes.

Insulin sensitivity has a gaussian distribu-
tion in the general population. As such, for
each method a population reference is
needed, derived from subjects with similar
characteristics ~ (ethnicity, ~BMI,  etc).
Although investigators commonly use cut-
offs published in large studies, none of them
can be taken for granted. The cut-offs of
HOMA-R and OGIS we used are derived
from our personal experience (HOMA-R) or
from the large experience of the group that
described OGIS. We apologise for a mistake
in the reference of the HOMA-R cut-off of
2.7. The correct reference study for HOMA-
R in our setting was reported elsewhere.*
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Is ileocaecal Crohn’s disease L1
or L3 according to the Montreal
classification?

In a recent issue of the journal, Satsangi er al
reviewed the key issues that have emerged
from discussions of the Montreal Working
Party (Gur 2006;55:749-53). One problem
that I have encountered in my clinical
practice is to define ileocaecal Crohn’s
disease according to the Montreal classifica-
tion. In both articles on the Montreal
classification, terminal ileum involvement
is L1, colonic disease is L2, and ileocolonic
involvement is L3." Should we consider
ileocaecal Crohn’s disease as L1 or L3
according to the Montreal classification?

I decided to interview 27 French and
international experts in the field of inflam-
matory bowel disease via email asking them
“What is ileocaecal Crohn’s disease accord-
ing to the Montreal classification?” Fifteen
out of 27 (55.6%) colleagues classified
ileocaecal Crohn’s disease as L1, while the
12 remaining experts (44.4%) responded L3.

What can explain such discrepancy
between the experts? Most experts who
answered L1 argued that the caecum is the
end of the small intestine and that caecal
involvement is not sufficient to be consid-
ered as colonic disease, while those who
classified ileocaecal Crohn’s disease as L3
explained that the caecum is an integral part
of the colon.

I think we forget that the Montreal
classification is based on the same defini-
tions as the original Vienna classification, as
it is a revised version of the Vienna
classification.' * Indeed, it is clearly stated
in the original paper on the Vienna classifi-
cation that the term “terminal ileum” covers
disease limited to the lower third of the
small bowel with or without spill-over into
the caecum.” In this regard, the term
“terminal ileum” used in both articles on
the Montreal classification may be mislead-
ing.!

Recently, Offerlbauer-Ernst et al con-
firmed that discrepancies in the Vienna
classification existed mainly for L1 and L3,
and concluded that the presence of coexist-
ing colonic lesions may lead to disagreement
between observers.” The authors proposed
an alternative, segment-wise description of
Crohn’s disease as ileal, right colonic, trans-
verse colonic, left colonic or rectal disease.’

This might result in an improvement of L1
and L3 interobserver agreement to 85%.*

In conclusion, because it is well estab-
lished that diagnostic misclassification
reduces the ability to detect linkage in
inflammatory bowel disease genetic studies,”
we should keep in mind that, similarly to
the Vienna classification, L1 corresponds to
pure ileal or ileocaecal Crohn’s disease
according to the Montreal classification.
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CORRECTIONS

Osonnaya C, Osonnaya K, Abdi M, et al.
Effect of Helicobacter pylori eradication on
dyspepsia, quality of life and utilisation of
health care resources in the Eastern England
Helicobacter Pylori project: randomised con-
trol trial (Gur 2007;56(Suppl 1I):A16.

It has come to the editor’s notice that the
wording of this abstract closely resembles
that of an article published in the BA] (Lane
J A, Murray L J, Noble S, et al. Impact of
Helicobacter pylori eradication on dyspepsia,
health resource use, and quality of life in the
Bristol Helicobacter project: randomised
controlled trial. BAMJ 2006;332:199-204).
We therefore wish to withdraw the abstract
by Osonnaya et al.

We also wish to withdraw the following
abstracts, which closely resemble previously
published articles by other authors.

Osonnaya C, Osonnaya K, Swain P.
Investigating the link between mast cell
density and severity of Helicobacter pylori
gastritis in the corpus and antrum. Gut
2005;54(Suppl  II):A85. This abstract
withdrawn at the request of Professor
Swain.
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Osonnaya C, Swain P C, Sanderson I R. doi:10.1136/gut.2007.126771corr1
Mast cell density in the antrum and corpus:
increase in Helicobacter pylori gastritis. Gut P Abdulhannan, ] W L Puntis. Iron deficiency
2003:52(Suppl V1):A153. This abstract with- — anaemia and perianastomotic ulceration as a
drawn at the request of Professor Sanderson.  late complication of ileal resection in infancy

(Gut 2007;56:1478-9). The first author’s name
for this letter was published incorrectly and
should be Peshang Abdulhannan. Further-
more, the letter should have read “We were
interested...” not “I was interested ...”.
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Committee on Publication Ethics (COPE) — Seminar 2008

9.30am-4.30pm Friday 4 April 2008, Woburn House, London, UK

This year’s seminar will focus on three key topics: (1) How does patient privacy legislation affect an
editor’s ability to publish? (2) What is publication? — the changing definitions of publication. (3) COPE's
new Best Practice Guidelines. There will also be a short demonstration of an anti-plagiarism system as
it is working in a publishing house.

Invited speakers will discuss legislation on privacy and data protection that editors need to be aware of;
how editors should respond to more and more data being available online prior to formal peer-reviewed
publication; and what happens to a publication after it appears in print.

The newly designed COPE website will be demonstrated, and there will be interactive workshops on
common ethical and editorial dilemmas.

Editors, authors and all those interested in improving the standard of publication ethics are welcome.

The seminar will include invited talks:

» A Pandora’s box of tissues—Ilegislation in relation to tissues and cells
» The promise and perils of patient privacy

» Pre-publication or duplicate publication? How to decide

» What really happens to a publication after it appears in print

» Screening for plagiarism: the CrossCheck initiative

In addition:

» Discussion of COPE’s new Best Practice Guidelines with experiences from journals who have piloted
the audit

COPE's new website unveiled

Interactive workshops on the key topics of the seminar.

Opportunities to network with other editors and share your experiences and challenges

vYyy

The seminar is free for COPE members and £50.00 for non-members. Numbers are limited and early
booking is advisable. For registration or more information please contact the COPE Administrator at
cope@bmijgroup.com or call 020-7383-6602.

For more information on COPE visit www.publicationethics.org.uk/

Gut March 2008 Vol 57 No 3



http://gut.bmj.com
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2012 references in red font:

1. COPIOUS IRRIGATION

· Watanabe M, Sakai D, Matsuyama D, Yamamoto Y, Sato M, Mochida J. “Risk factors for surgical site infection following spine surgery: efficacy of intraoperative saline irrigation”. J Neurosurg Spine. 2010 May;12(5):540-6.
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· Edmiston et al 2012, Surgical Microbiology Research Laboratory, Department of Surgery, Medical College of Wisconsin, Milwaukee, Wisconsin IRR205 MCOW Log Reduction Study 2012 05 01

· Han Y, Giannitsios D, Duke K, Steffen T, Burman M. “Biomechanical analysis of chlorhexidine power irrigation to disinfect contaminated anterior cruciate ligament grafts”. Am J Sports Med. 2011 Jul;39(7):1528-33. 

3. PULSATILE

·  Nikfarjam M, Kimchi ET, Gusani NJ, Avella DM, Shereef S, Staveley-O'Carroll KF. “Reduction of surgical site infections by use of pulsatile lavage irrigation after prolonged intra-abdominal surgical procedures”. Am J Surg. 2009 Sep;198(3):381-6. 
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· Fernandes M, Pathengay A. “Reduction of anterior chamber contamination rate after cataract surgery by intraoperative surface irrigation with 0.25% povidone-iodine”. Am J Ophthalmol. 2011 Aug;152(2):320; author reply 320-1.

· Shimada H, Arai S, Nakashizuka H, Hattori T, Yuzawa M. “Reduction of anterior chamber contamination rate after cataract surgery by intraoperative surface irrigation with 0.25% povidone-iodine”. Am J Ophthalmol. 2011 Jan;151(1):11-17.e1. 
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Hi-Lo Evac’ Endotracheal Tube

WITH EVACUATION LUMEN

A simple and effective method
for reducing VAP.

Ventilator-associated pneumonia (VAP) is considered one of the most
serious and costly hospital-acquired infections. In the U.S., VAP is
estimated to result in $1.5 billion in excess expenditures and 1.75

million additional hospital days each year.'

Suctioning subglottic secretions can help prevent VAP.

In mechanically ventilated patients, subglottic secretions pool above
the endotracheal (ET) tube cuff, where they can contaminate the lower
respiratory tract and cause pneumonia.? Continuous removal of these

secretions has been shown to reduce the incidence of VAP.?

The Hi-Lo Evac ET Tube makes it easy.

With its integral suction lumen and evacuation port, the Mallinckrodt®
Hi-Lo Evac® endotracheal tube from Nellcor provides a safe, convenient
way to suction the subglottic area above the ET tube cuff. Studies have
documented that use of the Hi-Lo Evac ET tube in place of standard

ET tubes has reduced the incidence of VAP by up to 75%.°

Contaminated secretions enter the large
evacuation port near the cuff and are
removed through the suction lumen,
which connects to wall suction.
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Hi-Lo Evac Endotracheal Tube

WITH EVACUATION LUMEN

Make a difference for your patients.

e The only device shown to effectively remove
subglottic secretions on a continuous basis.

e |ntegral suction lumen avoids trauma to the vocal cords
often associated with manual catheter suctioning.

e Use of the Hi-Lo Evac ET tube has been
shown to reduce or delay the onset of VAP.**

* By reducing the incidence of VAP, the Hi-Lo Evac ET

tube may reduce hospital costs and improve outcomes.
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Lumened instruments
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Reducing Surgical Complications:
Risk-based Perioperative Screening for Diabetes and Glucose
Management

Oregon National Surgical Quality Improvement Program Consortium &
Oregon Patient Safety Commission
May 2009

Executive Summary

This white paper outlines a Call to Action for better perioperative care based on lessons learned by the
National Surgical Quality Improvement Program (NSQIP) and other relevant studies.

These studies clearly indicate that surgical outcomes for patients with diabetes and prediabetes in
Oregon can be better. Research and experience show that hyperglycemia in these patients can cause
substantial morbidity and mortality and is frequently preventable. Hospitals and surgical teams can
improve outcomes through better identification of patients with hyperglycemia and better management
of their perioperative needs. Many best practices are not consistently implemented and yet stand to
dramatically improve care and reduce costs.

The Oregon NSQIP Consortium (ONC) of eight hospitals represents over half of the acute care beds and
annual discharges in the state. The ONC was formed in 2007 and meets regularly to share data, identify
emerging best practices and develop strategies for improvement. The group is committed to presenting
their findings and working to improve surgical care for all Oregonians.

Aggregate data from all NSQIP hospitals across the country has shown that surgical complications for
patients with diabetes can be dramatically reduced. In similar fashion, in Oregon, results showed a 54%
reduction in complications for patients with known diabetes. This is consistent with the increased efforts
to improve glucose management during the perioperative period. Further studies also indicate that many
more patients are at risk for hyperglycemia during surgery. Additional NSQIP findings demonstrate that
complication rates for this group can also be reduced.

With initial indications from Oregon and national NSQIP and the strong evidence from the literature, the
ONC calls on all Oregon surgeons to improve outcomes by:

1. Preoperatively screening surgical patients for poorly controlled diabetes and undiagnosed
diabetes and prediabetes;

2. Measuring perioperative glucose in patients with diabetes or known risk-factors;

3. Treating perioperative hyperglycemia using safe and effective glycemic control strategies.

In the future the ONC will encourage member hospitals to collect more detailed glucose data to better
understand the full impact of improved perioperative care. The ONC will also continue to publish their
latest quality improvement results and above all, will offer encouragement to surgical teams across
Oregon to provide the safest and best care possible.
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The Oregon NSOIP Consortium

Eight Oregon hospitals currently participate in the National Surgical Quality Improvement
Program (NSQIP). Participants agree to use a common data format to collect clinically-
detailed, patient-specific data about surgical complications. These data are outcomes-based
and risk adjusted using a well tested model. Findings are statistically valid, timely and
actionable.

As a result, NSQIP hospitals can offer new ideas about the next generation of surgical
improvement initiatives. To facilitate a conversation about these ideas, the eight Oregon
NSQIP hospitals have joined together to create the Oregon NSQIP Consortium (ONC).
Together, these eight represent about 50% of the acute care beds in Oregon and account for
about 50% of the total discharges in the state. Within the consortium, NSQIP hospitals share
the successes and challenges of surgical quality improvement in a systematic effort to learn
what works and what doesn’t work. In partnership with the Oregon Patient Safety
Commission the ONC is dedicated to improving surgical care across the state by sharing
clinical and quality improvement findings. This white paper and call to action are a result of
the ONC'’s joint efforts.

A Call to Action for Oregon:

Surgical morbidity and mortality can be reduced by more widely implementing best practices. Recent
findings from the National Surgical Quality Improvement Program suggest that hospital teams can
improve outcomes through better identification of surgical patients with diabetes and prediabetes [1] and

through better management of their perioperative needs. Some hospitals have done this rather

dramatically. This white paper combines national and state NSQIP experience along with other current
research to outline emerging strategies to improve care.

To reduce surgical complications in Oregon, the ONC calls on all Oregon surgeons to:

1. Screen preoperatively

e Screen preoperatively for poorly controlled diabetes:

o Any surgical patient with known diabetes should have an HbA 1c done within 30 days
before elective surgery as recommended by the American Diabetes Association
(ADA). If glycemic control is poor, then consider delaying the surgery or modifying
the diabetes regimen. Most patients with known diabetes and HbAlc > 9.0% should
be considered poorly controlled. Another form of poorly controlled diabetes is
represented by the patient with an HbA1c that is < 9% but wide variation in blood
glucose (< 70 or > 200 mg/dL);

o In all cases, establishing preoperative diabetes control based on effective chronic care
management is the goal. When this isn’t possible and the surgery must go forward, it
is even more imperative to diligently manage blood glucose and other care needs to
avoid increased mortality and morbidity. The intent is to focus attention on effective
care where it is needed, not to discourage care of the sickest and most difficult-to-
care-for patients.





2.

30f13

Screen preoperatively for undiagnosed diabetes and prediabetes:

Preoperative Screening Recommendations

Not needed if patient already screened and normal within preceding three months

1. Age over 45
2. Or age 18 to 45 with BMI >25 and one other risk factor:
e Inactive lifestyle
HTN (>140/90 or taking meds)
First degree relative with diabetes
Woman with polycystic ovarian syndrome
Woman with gestational diabetes and/or and infant >91bs
High risk ethnic group —African American, Native American and
Alaska Native, Asian/Pacific Islander, Hispanic/Latino
e History of cerebrovascular disease

Screening should include fasting blood sugar (FBG) and HbAlc: If HbAlc > 6% or
FBG > 126 mg/dL then confirm with repeated fasting glucose and/or glucose
tolerance test.

If surgery occurs before confirmation then treat perioperatively as if they have
diabetes.

o A simple cost-free questionnaire is available for providers and patients to determine
their risk of undiagnosed diabetes and prediabetes [2].

Measure perioperative glucose to identify hyperglycemia

All patients admitted urgently to a hospital who meet criteria (known diabetes, > 45 years old
or over 18 years old with a BMI > 25) should have an HbA 1c checked upon admission
(unless previously done within past 30 days). An HbAlc of > 5.9% should be presumptive
evidence of diabetes in this group. It should be measured before transfusion of blood
products that can falsely lower it;

All patients over 45 years old or over 18 years old with a BMI > 25 admitted to hospital
should have their admission glucose checked and if not normal, rechecked during their
hospitalization until demonstrated to be normal;

Provide a glucometer for every operating room to facilitate detection and treatment of
hyperglycemia. The patients meeting criteria (known diabetes, over 45 years old or over 18
years old with a BMI > 25 and one other risk factor) should have their capillary blood
glucose checked and rechecked in the operating room and recovery room whether a
preoperative HbAlc is available or not.

Treat hyperglycemia in the hospital using safe and effective glycemic control strategies and
NOT predominantly by giving sliding scale insulin (SSI).

Establish accepted glycemic control goals, Fig. 1. Note that new joint guidelines from the
American Diabetes Association and the American Association for Clinical Endocrinology
have been published online in Diabetes Care [3] in response to the recently published
studies [4-8];
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Figure 1: 2009 Glycemic Targets in Hospitalized Patients [3]

Critically ill patients:
For persistent hyperglycemia: initial goal of <180
mg/dL and maintenance goal of 140 — 180 mg/dL

Non-critically ill patients:
Fasting glucose <140 mg/dL
Random glucose <180 mg/dL

For stable patients in whom tight glycemic control was
previously achieved, more rigorous targets may be appropriate.

For terminally ill patients or those with severe comorbidities, less
stringent targets may be appropriate.

e Choose a protocol for glycemic control that matches existing resources for monitoring its
safety and effectiveness;

e Develop multidisciplinary glycemic control efforts. Champions are essential. Surgeons
should join, or if needed, start such an effort in their hospital [9];

e The Society of Hospital Medicine’s website has a particularly robust, free resource on
glucose control;

e Targeted institutional support has allowed some local hospitals to institute glycemic control
teams. For example, Southwest Washington Medical Center has shown that a clinical
pharmacist-led glycemia control team can better control hyper- and hypoglycemia;

e The safe administration of continuous intravenous insulin protocols may have value for
surgical patients [6, 10]. In the meta-analysis of “tight glucose control” the relative risk of
mortality appears lower in surgical intensive care units studied with tight control versus
“conventional control”. Note, however, that “conventional control” arms in recent studies
had much better average glucose control than older studies, i.e., now in the 140-160 mg/dL
range versus historically over 200mg/dL [3];

e A recently published randomized prospective trial in vascular surgery patients at Beth Israel
Hospital in Boston demonstrated that continuous intravenous insulin infusion for 48 hours
starting with the beginning of surgery, led to a 71% reduction in the major cardiovascular
events of myocardial infarction and heart failure compared to intermittent bolus insulin
treatment. The length of hospital stay was also shortened [11];

e Basal-bolus insulin strategies that are modified daily should be the norm for care rather than
sliding scale insulin (SSI). SSI leads to more hyperglycemia, more variability in glucose
levels, often more hypoglycemia and more clinical inertia in the face of poor control [12]. It
also increases the risk of diabetic ketoacidosis in hospitalized patients (a new
uncompensated “never event” for CMS).

Background

Almost 10% of U.S. adults currently have diabetes. A much larger and growing group (20-25%) have
impaired fasting glucose or impaired glucose tolerance, often a step in the progression to full blown
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diabetes. Patients with diabetes require hospitalization and surgical procedures more often than others
with normal glucose tolerance. In 2007, up to 20% of the surgical patients in NSQIP hospitals were
already diagnosed with diabetes and chronically on oral agents and/or insulin. They suffered all
complications at much higher rates than patients without diabetes. We do not yet know how many more
had undiagnosed diabetes or prediabetes. We do know that one quarter to one third of U.S. patients with
these conditions are unaware of it and untreated [13].

Hyperglycemia is a manageable risk to the health of patients both inside and outside of the operating
room. Based on a review of the literature, it is well documented that:

e Hyperglycemia can cause substantial mortality as has been shown in many studies. For example,
cardiac patients in Portland, Oregon who were having coronary artery bypass graft (CABQG)
surgery experienced higher mortality with greater average postoperative glucose, Fig. 2 [14];

Figure 2: Hyperglycemia and Mortality [14] (In the years since this study was published, the
general trend in the literature has been for the “control groups” of studies to have their average
blood glucose around or below 140 to 150 in contrast to the historically uncontrolled higher
levels that often occur with SSI treatment).

Mortality Increases With Increases
in Average BG Levels

Post-CABG

I Cardiac-related mortality
Il Noncardiac-related mortality

<150 150-175 175-200 200-225  225-250 >250

Average Postoperative Glucose (mg/dL)
CABG, coronary artery bypass graft.
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Furnary AP et al. J Thorac Cardiovasc Surg. 2003;125:1007-1021.

e Perioperative hyperglycemia has emerged as one of the major risk factors contributing to
substantial postoperative morbidity [15-18];

e Diabetes and prediabetes (defined as impaired fasting glucose or impaired glucose tolerance)
pose a considerable risk for postoperative complications [14, 16, 19, 20];

e Hospitalized patients with hyperglycemia and previously unrecognized diabetes diagnosis have
even higher mortality rates than patients with known diabetes [20];

e Twenty to thirty percent of hospitalized patients with hyperglycemia have undiagnosed diabetes
and prediabetes [21];

e Hyperglycemia was present in 38% of patients admitted to the hospital and one-third of these
patients had no history of diabetes prior to admission [20];

e Hospitalization is a golden opportunity for patients with newly identified hyperglycemia. They

can receive initial diagnostics, education and treatment and referral to comprehensive ambulatory
care [9].
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Cost of Postoperative Complications

Although there is little direct evidence about the costs of surgical complications caused by
hyperglycemia, many studies provide indirect indications of preventable harm and costs to care for
patients with adverse outcomes. Here are a few examples:

e The total estimated cost of diabetes in 2007 was $174 billion, with $116 billion attributed to
excess medical expenditures. Hospital inpatient care (50% of total cost) was the largest
component of medical expenditures attributed to diabetes [22];

e Nationwide control of cardiovascular disease (which ultimately causes the death of most patients
with diabetes) and of diabetes improved significantly between 1999 and 2006. In part this was
due to improvements in glycemic control (lower HbAlc levels <7.0%) and mean HbAlc levels
in patients with known treated diabetes [23];

e The median hospital costs of a NSQIP-detected infectious complication are over $8,000: Many
other complications are much more expensive, Fig. 3 (does not include additional costs incurred
outside the hospital) [24];

Figure 3: Costs for Postoperative Complications [24]

Total Hospital Costs with and without Surgical Complications
Results from NSQIP at University of Michigan

Type of Surgical Complication | Complication Cost Difference
Complication present absent

Infectious $13,083 $5,044 $8,039
Cardiovascular $18,496 $5,236 $13,260
Respiratory $62,704 $5,015 $57,689
Thromboembolic $33,589 $5,233 $28,356

e In addition to the moral imperative to provide the best care possible, there is a clear business case
for preventing surgical adverse events (See Appendix 1 for list of cost studies).

Public Health Perspective

The ONC call to improve perioperative care has particular public health significance for Oregonians. In
2007 the Oregon Legislature passed and the Governor signed House Bill 3486 which declared an
emergency related to diabetes and obesity. It directed the Oregon Department of Human Services to
develop a strategic plan to slow the increasing rate of diabetes [25]. Approximately 262,000 Oregon
adults have diabetes and an additional 592,000 individuals have prediabetes. In addition 60% of
Oregonians are obese or overweight, conditions predisposing them to diabetes [26]. An additional
37,000 adults become obese each year. Oregonians with low income and those who are African
American, Native American and Alaska Native, Asian/Pacific Islander and, Hispanic/Latino are at
increased risk for diabetes, obesity and for poor access to health care. Public health supports a statewide,
population-based, prevention approach to the burden of diabetes. If hospitals improve the perioperative
screening for diabetes this will add support to Oregon’s public health goals. (To read the strategic plan:
go to www.healthoregon.org/diabetes)
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ONC also agrees with a recent editorialist writing in Anesthesia: “The development of a prospective
multi-institutional database evaluating the incidence and evidence-based management of hypoglycemia
or hyperglycemia across the heterogeneous perioperative population would address some major public
health concerns. This database would facilitate identification of previously undiagnosed surgical patients
with diabetes, aid in determination of the incidence and natural history of SIH (Stress induced
hyperglycemia) in perioperative patients, and provide data on the impact of glycemic management and
quality of long-term care of specific subsets of patients, including those undergoing primary
neurological, cardiac or traumatic surgery.” [8]. The ONC thinks NSQIP can provide the basis of such a
database.

Findings from NSQIP: Surgical care improvement for patients with hyperglycemia

Hospitals in Oregon and across the country are using NSQIP to identify areas for improvement and to
reduce their postoperative complication rates. The program enables surgeons to do rigorous surgical
outcomes assessment.

Basic NSQIP parameters:

e Types of surgery studied: Initially limited to major general and vascular surgery, now
can include up to 10 subspecialties of surgery by each participating hospital

e The 22 postoperative complications studied include: Post operative death, wound
occurrences (infections, deep abscesses, etc.), respiratory occurrences(pneumonia,
unexpected respiratory failure) , urinary tract occurrences (kidney failure, urinary tract
infection) , CNS occurrences (stroke) , cardiac occurrences (heart attack, cardiac
arrest) and other (e.g., bleeding, thromboembolus, and systemic sepsis)

e Intervention strategies: Variation and experimentation among hospitals to improve
surgical outcomes.

In 2006, unpublished results from a national NSQIP study revealed an aggregate rate of postoperative
complications for patients with known diabetes of almost 40 unique postoperative complications for
every 100 operations. The study included all hospitals enrolled in NSQIP nationally. Patients were
tracked for 30 days post surgery.

By 2007 the aggregate complication rate for these same NSQIP hospitals was lowered by 15% for
patients with preoperatively diagnosed diabetes already on insulin and/or oral agents versus a 5%
reduction in patients not known to have diabetes. Thus, total complications in patients with diabetes
were decreasing three times faster than in other patients. It is not clear how much of this is due to better
preoperative care, better diagnosis, or better perioperative management. The finding is consistent with a
national trend toward lower chronic complication rates in treated patients with diabetes, i.e. lower
amputation rates, lower rates of end-stage diabetes, cardiovascular disease and death from
hyperglycemia [27].

Oregon NSQIP data offer good news and bad news. In less than two years, two Oregon NSQIP hospitals
decreased complications in patients with diabetes by 54% from 65 to 30 per 100 operations. This
success was attributed by those institutions to sustained efforts to improve glycemic control during the
perioperative period. However, the current Oregon NSQIP aggregated rate of 30-day complications of
about 30 for every 100 cases in patients with known diabetes is still high. We do not yet know the rates
of complications in undiagnosed patients with diabetes and prediabetes.

Both National NSQIP and Oregon NSQIP data show some institutions that have had rapid and large
decreases in complications in patients with diabetes. Presumably, this is due to increased attention to
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their care needs, which include control of their glucose and management of the other associated
derangements such as cholesterol abnormalities, hyperinflammatory state, and hypertension.

Figure 4, NSQIP Variability of Surgical Complication Rates in Patients with Diabetes, 2006-2007"

2006 & 2007 NSQIP # Complications/100 Cases in DM Patients - Sorted by 2007 Morbidity Rates
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While difficult to read in detail, Fig. 4 indicates the large variation in complication rates among NSQIP
hospitals across the country. In fact, complication rates in patients with diabetes varied 12 fold -- from
eight unique complications for 100 cases to over 100 complications per 100 cases. There is also
variability in the individual hospital’s ability to reduce complication rates as expressed in differences
between the dark (2006) and light (2007) bars. Presumably, this degree of variability in outcomes exists
in Oregon as well. The goal is to reduce variation by moving every Oregon hospital closer to lowest
achievable complications.

It is important to note that surgical complication rates adversely affect long-term survival. A longer-term
study of Veterans Administration NSQIP patients found that the occurrence of a 30-day complication
reduced median patient survival by 69%. This was the case independent of preoperative patient risk and
even when patients who did not survive for 30 days were excluded from the analysis [28].

NSQIP data also suggest that there is no safe level of hyperglycemia. A recent study done in one NSQIP
hospital demonstrated an almost linear increase in infectious complications with rising glucose in all
patients who underwent general and vascular surgery, Fig. 5 [15]. This is currently the only published
study that has directly tied patient’s in-hospital peak postoperative blood glucose levels to their
outcomes as measured by NSQIP. In addition, all other complications taken together as measured in
NSQIP were elevated if the glucose was elevated, whether the patient had diabetes or not. In another

* Explanation: hospitals with a tall dark bar next to the 2007 lower light bar trend line improved complication rates in
patients with diabetes compared to their “taller” 2006 rate
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recent study of average blood glucoses for the first 48 hours after carotid endartectomy in 10,546
Veteran's Hospital patients’ postoperative hyperglycemia above 120 mg/dL was associated with
increased complications as measured in the separate Veteran's Hospital NSQIP audit. The magnitude of
increased risk was directly proportional to the level of hyperglycemia. by the time average glucose was
in the 160 to 200 mg/dL range the relative risk of 2 or more complications was increased 4.67 fold [18].

Figure 5, Relationship between Postoperative Hyperglycemia and Risk of Postoperative Infection
[15]
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A recent informal survey of NSQIP hospitals indicates that few (eight out of 120 respondents)
preoperatively screen for diabetes and prediabetes or have teams in the hospital who consider
themselves “glycemia control teams” charged with the systematic improvement of glycemic control.
The current lack of individual glucometric data in the NSQIP data set prevents inference about what
exact levels of acute glucose control have been most effective and safest.

Continued Controversy:

Recent research about the management of hyperglycemia has clarified some questions while raising new
ones [4-7]. Some evidence is directly related to perioperative care [4, 5] and other studies address
glycemic control in critically ill populations [6, 7]. Researchers and clinical experts are still trying to
understand which insulin protocols and blood glucose targets work best to reduce complications for
specific patient populations.

Hypoglycemia, whether spontaneous or iatrogenic, can cause morbidity and is associated with increased
mortality. Most patients with diabetes will die of cardiovascular events. In a recent study of patients
hospitalized with acute myocardial infarction, however, this risk was confined to patients who
developed hypoglycemia spontaneously. In contrast, iatrogenic hypoglycemia after insulin therapy was
not associated with a higher mortality risk [29]. This confirmed an earlier result in acute myocardial
infarction that episodic brief hypoglycemia that occurred as a result of insulin therapy in patients with
diabetes and heart attack was not associated with increased deaths [30]. Brief episodes of hypoglycemia
that occur during insulin-based glucose control in hospitalized patients should be avoided. They should
not, however, discourage attempts at glucose control. The situation is different in the outpatient setting
but in general, even there, glucose control is “still worthwhile and worth pursuing” [31].
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There is still much to be understood but in the midst of all this information there are a few things that are
very clear:

e Hyperglycemia can cause substantial morbidity and mortality;

e Current care of a large proportion of hospitalized patients could be better;

¢ C(Clinicians should continue to pursue optimal glucose management, even though the target
glucose levels we should seek are in a state of flux;

e Change is local and dependent on leadership and resources;

e NSQIP is a program that enables hospitals to do robust quality improvement at the institutional
level,;

e The ONC leverages learning at all of the member hospitals and is a safe table for quality and
patient safety champions.

Conclusion:

The next steps for ONC are to identify all patients at risk for postoperative hyper- and hypoglycemia,
and to minimize the extremes of glucose during perioperative care. The ONC will encourage hospitals
collecting NSQIP data to add as much glucose control data as is practicable to the NSQIP validated risk
adjustment and outcomes data. This step will clarify the impact of hospital glycemia control on reducing
surgical complications. Because there is still much to learn, the ONC pledges to regularly share
aggregated results of these efforts with to the public in Oregon to make the problem (and the solutions)
more visible.

For more information, please contact:

Jim Dameron, Administrator James Schwarz MD, FACS

Oregon Patient Safety Commission Surgeon Champion, Oregon NSQIP

Phone: (503) 224-9226 Consortium

Email: Phone: (503) 571-8237

jim.dameron@oregonpatientsafety.org Email: James.Schwarz@kp.org

Oregon NSQIP Hospitals

e Kaiser Sunnyside Medical Center e Providence St. Vincent Medical

¢ Legacy Emanuel Medical Center Center

e Oregon Health & Science University e Sacred Heart Medical Center,
Hospital Eugene

e Providence Portland Medical Center e Salem Hospital

e Legacy Good Samaritan Hospital

Special thanks to Dana Selover and Jim Schwarz for ensuring that this document was
completed.
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1. Degnim AC, Scow JS, Hoskin TL, Miller JP, Loprinzi M, Boughey JC, Jakub JW, Throckmorton A, Patel R, Baddour LM.  Randomized Controlled Trial to Reduce Bacterial Colonization of Surgical Drains After Breast and Axillary Operations.  Ann Surg. 2013 Mar 20.

2. Taylor JC, Rai S, Hoar F, Brown H, Vishwanath L. Breast cancer surgery without suction drainage: The impact of adopting a 'no drains' policy on symptomatic seroma formation rates.  Eur J Surg Oncol. 2013 Apr;39(4):334-8. 


Prior to 2012:


3. Felippe W, Werneck G, Santoro=-Lopes G. “Surgical site infection among women discharged with a drain in situ after breast cancer”. World Journal of Surgery. 2007;31:2293-2299.


4. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. “Guidelines for the prevention of surgical site infection, 1999”. Hospital Infection control Practices Advisory Committee. Infect Control Hosp Epidemiol. 1999 Apr;20(4):250-78.


5. Rao SB, Vasquez G, Harrop J, Maltenfort M, Stein N, Kaliyadan G, Klibert F, Epstein R, Sharan A, Vaccaro A, Flomenberg P. “Risk factors for surgical site infections following spinal fusion procedures: a case-control study”. Clin Infect Dis. 2011 Oct;53(7):686-92.
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For Patients with Surgical Drains Protect the

Drain Site with BioParcH® Protective Disk with CHG

According to the CDC, Bacterial colonization of initially sterile drain tracts
increases with the duration of time the drain is left in place.’

In a study looking at surgical site infections (SSI) in patients with surgical drains left in
situ after breast cancer surgery: Most infections were caused by Staphylococcus aureus.
The probability of bacterial colonization of the drain was 33% on postoperative day
(POD) 7 and rose to 80.8% by POD 14.2

Within hours of thorough
antiseptic application,
resident bacteria quickly
re-colonize the skin surface?

Pre-Prep Post-Prep (immediately following Post-Prep (within 1-2 days following
Bacteria colonies exist not only on the antiseptic application) antiseptic application)

surface, but below the surface as well, Prepping the skin reduces colony counts  Resident bacteria begin to re-colonize
particularly within the hair follicles of bacteria from the surface only — it the skin surface.

and sebaceous glands. never completely disinfects the skin.

Reduce Skin Bacterial Colonization around surgical drains
with BioParcH® Disk anti-microbial disc.

Pre-Prep Post-Prep Day 1 - Day 2 Days 3 - 7: Return to the pre-prep environment
@)
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Without BioParcH® Protective Disk with CHG, the skin surface quickly returns to the pre-prep environment.*
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With BioParc® Disk, post-prep environment extends for up to 7 days.®
Patient Risk of Infection: mmmlLow mmm Medium mmm High

BioPatchH® delivers the right dose of CHG

Through its proprietary delivery technology, BioParcH® provides proven sustained antimicrobial action over 7 days
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50 —
CHG Prep alone allows for a maximum
of 48 hour protection. No studies are

30 - available that define the amount of CHG
In vitro release of CHG from present at defined intervals during that

dressing in saline. Sample

transferred daily to fresh solvent. 48 hOUr tlme period.
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360° protection for 7 days — for ongoing TIME (DAYS)

antisepsis between dressing changes BioPatch® CHG release rate over 7 days





BioPATcH: Protective Disk with CHG -
the Evidence-based Choice.

Extended release technology.

BioPAtcH® continuously delivers CHG over 7 days to maintain skin antisepsis®

* Specifically engineered urethane composite material and unique product design enabling circumferential
contact and continuous delivery of CHG to the skin — not duplicated by other dressings

* The presence of moisture in the patient’s skin initiates the quick release of CHG to maintain
the post-prep environment and ongoing skin antisepsis

* Significantly decreases bacterial colonization on patients’

skin around the insertion site®

. . . . . nlﬂl’h‘l‘ﬂﬂt — II
* Absorbs 8 times its own weight in fluids’ arcuftVP BOPA i B ot 1u BioPa.
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INDICATION FOR USF’ arcat 19 Sarcut 1P
BioPatcH®  Antimicrobial ~ Dressing  containing  orper 4150 4151 4152
Chlorhexidine gluconate is intended for use as a ~ CODE
hydrophilic wound dressing that is used to absorb 17 disk 2.5¢cm) | 3/4" disk (1.9.cm) | 17 disk (2.5 cm)
SIZE w/4.0 mm w/1.5 mm w/7.0 mm
exudate and to cover a wound caused by the use center hole center hole center hole
of vascular and non-vascular percutaneous medical  preNcH
. . 6-12 Fr <6 Fr 13-20 Fr
devices such as: IV catheters, central venous lines,  SIZE RANGE
arterial catheters, dialysis catheters, peripherally =~ AVERAGE
_ O AMOUNT
inserted coronary catheters, mid-line catheter, 5 chG PER 92 mg 52.5mg 86.8 mg
drains, chest tubes, externally placed orthopedic ~ DRESSING
pins, and epidural catheters. It is also intended to  quaNTITY 10/box 10/box 10/box
reduce local infections, catheter-related blood  PER CASE 4 boxesicase, 4 boxesicase, 4 boxesicase,

stream infections (CRBSI), and skin colonization
of microorganisms commonly related to CRBSI, in
patients with central venous or arterial catheters.

For Full Prescribing Information or technical
support, call 1-877-ETHICON (1-877-384-4266)
or visit www.BioPATcH.com

To place an order, call 1-800-255-2500

References

1. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guidelines for the prevention of surgical site infection, 1999. Hospital Infection Control Practices Advisory Committee. Infect Control Hosp Epidemiol. 1999 Apr ;20(4):250-78.
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2013 Surgical Attire and SSI Risk Reduction

 

2012 references in red font

Hair coverage – complete and clean - eliminate personal skull caps (incomplete coverage and inconsistently cleaned) or require new bouffant head covering over it for each case

1. Braswell ML, Spruce L Implementing AORN recommended practices for surgical attire.  AORN J. 2012 Jan;95(1):122-37; quiz 138-40. 

2. Frey K, Ross T. eds. Surgical Technology for the Surgical Technologist: A Positive Care Approach. 3rd ed. Clifton Park, NY: Delmar Cengage; 2008.

3. Friberg B, Friberg S, Ostensson R, Burman LG. Surgical area contamination – comparable bacterial counts using disposable head and mask and helmet aspirator system, but dramatic increase upon omission of head-gear: An experimental study in horizontal laminar airflow. Journal of Hospital Infection. 2001; 47: 110-115.

Scrubs laundered by hospital ONLY

1. Nordstrom JM, Reynolds KA, Gerba CP. Comparison of bacteria on new, disposable, laundered, and unlaundered hospital scrubs. Am J Infect Control. 2012 Aug;40(6):539-43. 

2. Belkin NL. Home laundering of soiled surgical scrubs. American Journal of Infection Control. 2001; 29: 58-64.

3. Belkin NL. Use of scrubs and related apparel in health care facilities. American Journal of Infection Control. 1997; 25: 401-404.

4. Loh W, Ng VV, Holton J. Bacterial flora on the white coats of medical students. Journal of Hospital Infection. 2000; 45: 65-68.

Red caps for visitors (Stanford policy) Practice at Stanford University hospitals per Dr John Morton 2012  

Red caps for patients until pre op checklist performed – reported by one OR
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2013 Normothermia SSI Prevention 

2012:

1. Adamina M, Gié O, Demartines N, Ris F.  Contemporary perioperative care strategies.  Br J Surg. 2013 Jan;100(1):38-54. 


2. Barthel ER, Pierce JR. Steady-state and time-dependent thermodynamic modeling of the effect of intravenous infusion of warm and cold fluids. J Trauma Acute Care Surg. 2012 Jun;72(6):1590-600. 


3. Carpenter L, Baysinger CL. Maintaining perioperative normothermia in the patient undergoing cesarean delivery. Obstet Gynecol Surv. 2012 Jul;67(7):436-46. 

4. Crolla RM, van der Laan L, Veen EJ, Hendriks Y, van Schendel C, Kluytmans J. Reduction of surgical site infections after implementation of a bundle of care.  PLoS One. 2012;7(9):e44599. doi: 10.1371/journal.pone.0044599. Epub 2012 Sep 4.


5. Seamon MJ, Wobb J, Gaughan JP, Kulp H, Kamel I, Dempsey DT. The effects of intraoperative hypothermia on surgical site infection: an analysis of 524 trauma laparotomies. Ann Surg. 2012 Apr;255(4):789-95. 


6. Shao L, Zheng H, Jia FJ, Wang HQ, Liu L, Sun Q, An MY, Zhang XH, Wen H. Methods of patient warming during abdominal surgery. PLoS One. 2012;7(7):e39622. 


Prior to 2012:


7. Esnaola NF, Cole DJ. “Perioperative normothermia during major surgery: is it important?” Adv Surg. 2011;45:249-63.


8. Forbes SS et al. “Implementation of evidence based practices for surgical site infection prophylasxis: results of pre and post intervention study”. J Am Coll Surg. 2008 Sep;207(3):336-41.


9. Fry DE. Surgical Site Infections and the Surgical Care Improvement Project (SCIP): Evolution of National    Quality Measures. Surg Infect 2008;9(6):579-84. 


10. Hart SR, Bordes B, Hart J, Corsino D, Harmon D. “Unintended perioperative hypothermia”. Ochsner J. 2011 Fall;11(3):259-70.


11. Insler SR, Sessler DI. “Perioperative thermoregulation and temperature monitoring”. Anesthesiol Clin. 2006 Dec;24(4):823-37.


12. Jardeleza A, Fleig D, Davis N, Spreen-Parker R.“The effectiveness and cost of passive warming in adult ambulatory surgery patients.”AORN J.2011 Oct;94(4):363-9.


13. Jin Y, Tian J, Sun M, Yang K. A systematic review of randomised controlled trials of the effects of warmed irrigation fluid on core body temperature during endoscopic surgeries. J Clin Nurs. 2011 Feb;20(3-4):305-16. 

14. Kurz A, Sessler DI, Lenhardt R.  Perioperative normothermia to reduce the incidence of surgical-wound infection and shorten hospitalization.  N Engl J Med. 1996;334:1209-1216.   


15. Kurz A. “Thermal care in the perioperative period”. Best Pract Res Clin Anaesthesiol. 2008 Mar;22(1):39-62.


16. Melling AC, Ali B, Scott EM, Leaper DJ.  Effects of preoperative warming on the incidence of wound infection after clean surgery: a randomised controlled trial.  Lancet. 2001;358:876-880.


17. Moola S, Lockwood C. “Effectiveness of strategies for the management and/or prevention of hypothermia within the adult perioperative environment”. Int J Evid Based Healthc. 2011 Dec;9(4):337-45. 


18. Woolnough M, Allam J, Hemingway C, Cox M, Yentis SM.  Intra-operative fluid warming in elective caesarean section: a blinded randomised controlled trial. Int J Obstet Anesth. 2009 Oct;18(4):346-51. 

19. Young VL, Watson ME. “Prevention of perioperative hypothermia in plastic surgery”. Aesthet Surg J. 2006 Sept-Oct;26(5):551-71.


_1428230519.doc
2013 Skin prep (alcohol + CHG or iodine for surgical skin prep)

2012:


1. CHG SUPERIOR TO PVI: 

· Mimoz O. “Chlorhexidine is better than aqueous povidone iodine as skin antiseptic for preventing surgical site infections – letter to the editor”.  ICHE Sept 2012 Vol 33 No 9.


2. DURAPREP SUPERIOR DRAPE ADHESION: 


· Grove GL, Eyberg CI.  Comparison of two preoperative skin antiseptic preparations and resultant surgical incise drape adhesion to skin in healthy volunteers.  J Bone Joint Surg Am. 2012 Jul 3;94(13):1187-92. 

3. DUAL AGENT PREPS SUPERIOR to PVI:


· Adler MT, Brigger KR, Bishop KD, Mastrobattista JM.  Comparison of bactericidal properties of alcohol-based chlorhexidine versus povidone-iodine prior to amniocentesis.  Am J Perinatol. 2012 Jun;29(6):455-8. 

· Savage JW, Weatherford BM, Sugrue PA, Nolden MT, Liu JC, Song JK, Haak MH. Efficacy of surgical preparation solutions in lumbar spine surgery. J Bone Joint Surg Am. 2012 Mar 21;94(6):490-4. 

· Talsma A. “Review of evidence for alcohol based skin preparation agents”.  ICHE Oct 2012, Vo 33. No 10.  Pg 1060.

4. SKIN SEALANT AFTER PREP FOR ADDED SSI PREVENTION: 


· Lorenzetti AJ, Wongworawat MD, Jobe CM, Phipatanakul WP.  Cyanoacrylate Microbial Sealant May Reduce the Prevalence of Positive Cultures in Revision Shoulder Arthroplasty.  Clin Orthop Relat Res. 2013 Mar 8. 

· Waldow T, Szlapka M, Hensel J, Plötze K, Matschke K, Jatzwauk L.  Skin sealant InteguSeal® has no impact on prevention of postoperative mediastinitis after cardiac surgery. (3.2 vs 2.3/100 procedures – not statistically significant – but still less and significant for those who developed infection.

Prior to 2012:


1. Bibbo. CHG Provides Superior Skin Decontamination in Foot & Ankle Surgery. Clin Orthop 2005;438:204-8. (4% CHG).


2. Darouiche R. “Chlorhexidine–Alcohol versus Povidone–Iodine for Surgical-Site Antisepsis”. NEJM Volume 362:18-26  January 7, 2010  Number 1.

3. Edmiston. Maximizing Skin Antisepsis in the Challenging Bariatric Patient. Bariatric Times. 2009;6(12):20-22. 


4. Epstein NE. “Preoperative, intraoperative, and postoperative measures to further reduce spinal infections”. Surg Neurol Int. 2011 Feb 21;2:17.


5. Lee I, Agarwal RK, Lee BY, Fishman NO, Umscheid CA. “Systematic review and cost analysis comparing use of chlorhexidine with use of iodine for preoperative skin antisepsis to prevent surgical site infection”. Infect Control Hosp Epidemiol. 2010 Dec;31(12):1219-29. 

6. Lin M, Swenson B, Sawyer R. “The importance of isopropyl alcohol in skin preparation solutions”. ICHE Vol 32, No 4 (April 2001) pp 405-406.


7. Paocharoen. Comparison of Surgical Wound Infection after Preoperative Skin Preparation w/ 4% CHG & Povidone Iodine. J Med Assoc Thai. 2009;92(7):898-902.


8. Rauk. Educational Intervention, Revised Instrument Sterilization methods, and Comprehensive Preoperative Skin Preparation Protocol Reduce Cesarean Section Surgical Site Infections. Am J Infect Control 2010, 1-5.

9. Saltzman. Efficacy of Surgical Preparation Solutions in Shoulder Surgery.J Bone Joint Surg Am. 2009;91:1949-1953.


10. Schraag J. “Skin antisepsis continues to evolve”. Infection Control Today. March 2007.


11. Stinner DJ, Krueger CA, Masini BD, Wenke JC. “Time-dependent effect of chlorhexidine surgical prep”. J Hosp Infect. 2011 Dec;79(4):313-6. 

12. Swenson. Effects of Preoperative Skin Preparation on Postoperative Wound Infection Rates: A Prospective Study of 3 Skin Preparation Protocols. Infection Control Hosp Epidemiology; October 2009; Vol. 30, No. 10.
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2013 Pre-op CHG oral rinse 

2012:

1. Cuccio L, Cerullo E, Paradis H, Padula C, Rivet C, Steeves S, Lynch J.  An evidence-based oral care protocol to decrease ventilator-associated pneumonia.  Dimens Crit Care Nurs. 2012 Sep-Oct;31(5):301-8.


2. Dahiya U. Decontamination with chlorhexidine gluconate reduces the incidence of ventilator associated pneumonia. Nurs J India. 2012 Apr;103(2):89-91.


3. Scannapieco FA, Binkley CJ. Modest reduction in risk for ventilator-associated pneumonia in critically ill patients receiving mechanical ventilation following topical oral chlorhexidine. J Evid Based Dent Pract. 2012 Sep;12(3 Suppl):15-7. doi: 10.1016/S1532-3382(12)70004-0.


Prior to 2012:


1. DeRiso AJ, Ladowski JS, Dillon TA, Justice JW, Peterson AC. Chlorhexidine gluconate 0.12% oral rinse reduces the incidence of total nosocomial respiratory infection and nonprophylactic systemic antibiotic use in patients undergoing heart surgery. Chest 1996;109(6):1556-61.

2. Genuit T et al. “Prophylactic chlorhexidine oral rinse decreases ventilator associated pneumonia in surgical ICU patients” Surgical Infections. March 1 2001 2(1):5-18.


3. Houston S. “Effectiveness of 0.12% chlorhexidine gluconate oral rinse in reducing prevalence of nosocomial pneumonia in patients undergoing heart surgery”. American Journal of Critical Care, November 2002, Volume 11, No. 6, 567.



2013 Pre-op CHG Bathing 



2012

1. Bass P. et al  Impact of chlorhexidine-impregnated washcloths on reducing incidence of vancomycin-resistant enterococci colonization in hematology–oncology patients  AJIC: American Journal of Infection Control Volume 41, Issue 4 , Pages 345-348, April 2013

2. Johnson AJ, Kapadia BH, Daley JA, Molina CB, Mont MA.  Chlorhexidine Reduces Infections in Knee Arthroplasty. J Knee Surg. 2012 Nov 12. 

3. Kapadia BH, Johnson AJ, Daley JA, Issa K, Mont MA.Pre-admission Cutaneous Chlorhexidine Preparation Reduces Surgical Site Infections In Total Hip Arthroplasty.  J Arthroplasty. 2012 Oct 29. pii: S0883-5403(12)00542-6. 

4. Karki S, Cheng AC.  Impact of non-rinse skin cleansing with chlorhexidine gluconate on prevention of healthcare-associated infections and colonization with multi-resistant organisms: a systematic review. J Hosp Infect. 2012 Oct;82(2):71-84. 

5. Mimoz O. “Chlorhexidine is better than aqueous povidone iodine as skin antiseptic for preventing surgical site infections – letter to the editor”.  ICHE Sept 2012 Vol 33 No 9.

6. Riley MM, Suda D, Tabsh K, Flood A, Pegues DA.Reduction of surgical site infections in low transverse cesarean section at a university hospital. Am J Infect Control. 2012 Nov;40(9):820-5. 

7. Rupp ME et al “Effect of Hospital-Wide Chlorhexidine Patient Bathing on Healthcare-Associated Infections”. Infection Control and Hospital Epidemiology. November 2012, vol. 33, no. 11.

8. Schweizer ML, Herwaldt LA. Surgical site infections and their prevention. Curr Opin Infect Dis. 2012 Aug;25(4):378-84. doi: 10.1097/QCO.0b013e32835532f7.



Prior to 2012:

9. Bailey RR, Stuckey DR, Norman BA, Duggan AP, Bacon KM, Connor DL, Lee I, Muder RR, Lee BY Economic value of dispensing home-based preoperative chlorhexidine bathing cloths to prevent surgical site infection.  Infect Control Hosp Epidemiol. 2011 May;32(5):465-71.

10. Webster J, Osborne S. “Home-based preoperative chlorhexidine bathing cloths to prevent surgical site infection”. Infect Control Hosp Epidemiol. 2011 Oct;32(10):1047; author reply 1047-8.

11. Edmiston CE Jr, Krepel CJ, Seabrook GR, Lewis BD, Brown KR, Towne JB. Preoperative shower revisited: can high topical antiseptic levels be achieved on the skin surface before surgical admission? J Am Coll Surg 2008;207(2):233-9. 

12. Edmiston CE Jr, Seabrook GR, Johnson CP, Paulson DS, Beausoleil CM. Comparative of a new and innovative 2% chlorhexidine gluconate-impregnated cloth with 4% chlorhexidine gluconate as topical antiseptic for preparation of the skin prior to surgery. Am J Infect Control 2007;35(2):89-96.

13. Eiselt D. Presurgical skin preparation with a novel 2% chlorhexidine gluconate cloth reduces rates of surgical site infection in orthopaedic surgical patients. Orthop Nurs. 2009 May-Jun;28(3):141-5.

14. Lipke VL, Hyott AS. “Reducing surgical site infections by bundling multiple risk reduction strategies and active surveillance.” AORN J. 2010 Sep;92(3):288-96.
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2013 Decolonization (with or without testing)


for MRSA/Staph aureus pre-op (“close” to surgical date)

2012:

1. AST (active surveillance testing) and decolonization ortho patients pre op: 

· Chen AF, Wessel CB, Rao N.  Staphylococcus aureus Screening and Decolonization in Orthopaedic Surgery and Reduction of Surgical Site Infections.  Clin Orthop Relat Res. 2013 Mar 6. [Epub ahead of print]

· Mehta S, Hadley S, Hutzler L, Slover J, Phillips M, Bosco JA 3rd.  Impact of Preoperative MRSA Screening and Decolonization on Hospital-acquired MRSA Burden.  Clin Orthop Relat Res. 2013 Feb 20. [Epub ahead of print]


2. AST without testing for high risk patient populations (surgical):

· Strymish J et al. “A clinical history of MRSA is a poor predictor of preoperative colonization status and postoperative infections”. ICHE Nov 2012 Vol 33 No 11.


3. Pre op 3M nasal PVI antiseptic for nasal decolonization: Phillips MS et al. “Preventing Staphylococcus aureus Surgical Site Infections:an Open-label, and Nasal Povidone-Iodine Solution”  Abstract presented at IDSA/SHEA Conference in San Diego on October 20, 2012.

4. Pre op nasal mupirocin for nasal decolonization: Courville XF, Tomek IM, Kirkland KB, Birhle M, Kantor SR, Finlayson SR.Cost-effectiveness of preoperative nasal mupirocin treatment in preventing surgical site infection in patients undergoing total hip and knee arthroplasty: a cost-effectiveness analysis. Infect Control Hosp Epidemiol. 2012 Feb;33(2):152-9. 


5. Re-colonization 3-13 months after decolonization: Economedes DM, Deirmengian GK, Deirmengian CA.Staphylococcus aureus Colonization among Arthroplasty Patients Previously Treated by a Decolonization Protocol: A Pilot Study.  Clin Orthop Relat Res. 2013 Mar 5. [Epub ahead of print]

6. Nasal carriage Mohs patients: Tai YJ, Borchard KL, Gunson TH, Smith HR, Vinciullo C. Nasal carriage of Staphylococcus aureus in patients undergoing Mohs micrographic surgery is an important risk factor for postoperative surgical site infection: A prospective randomised study. Australas J Dermatol. 2013 Feb 21. 

Prior to 2012:


7. Anderson DJ, Kaye KS, Chen LF, Schmader KE, Choi Y, et al. (2009) Clinical and Financial Outcomes Due to Methicillin Resistant Staphylococcus aureus Surgical Site Infection: A Multi-Center Matched Outcomes Study. PLoS ONE 4(12): e8305. doi:10.1371/journal.pone.0008305


8. Bode L et al. “Nasal decolonization Preventing SSI in nasal carriers of Staph aureus”. NEJM Vol 362:9-17 Number 1 Jan 7, 2010 


9. Engelman R et al. “The society of thoracic surgeons practice guideline series: antibiotic prophylaxis in cardiac surgery part II”. Ann Thorac Surg 2007;83:1569-76.


10. Kim DH, Spencer M, Davidson SM, Li L, Shaw JD, Gulczynski D, Hunter DJ, Martha JF, Miley GB, Parazin SJ, Dejoie P, Richmond JC. “Institutional prescreening for detection and eradication of methicillin-resistant Staphylococcus aureus in patients undergoing elective orthopaedic surgery”. J Bone Joint Surg Am. 2010 Aug 4;92(9):1820-6. 


11. Konvalinka A, Errett L, Fong IW. “Impact of treating staphylococcus aureus nasal carriers on wound infections in cardiac surgery”. J Hosp Infect. 2006 Oct;64(2):162-8.


12. Lonneke G.M. et al.”Preventing Surgical-Site Infections in Nasal Carriers of Staphylococcus aureus”. NEJM January 7, 2010 vol. 362 no. 1.  


13. Perl TM et al “Intranasal mupirocin to prevent postoperative staphylococcus aureus infections”. NEJM 2002 Jun 13;346(24):1871-7.


14. Pofahl WE, Ramsey KM, Nobles DL, Cochran MK, Goettler C. “Importance of methicillin-resistant Staphylococcus aureus eradication in carriers to prevent postoperative methicillin-resistant Staphylococcus aureus surgical site infection”. Am Surg. 2011 Jan;77(1):27-31.


15. Rao N, Cannella BA, Crossett LS, Yates AJ Jr, McGough RL 3rd, Hamilton CW. “Preoperative screening/decolonization for Staphylococcus aureus to prevent orthopedic surgical site infection: prospective cohort study with 2-year follow-up”. J Arthroplasty. 2011 Dec;26(8):1501-7. 


16. Van Rijen M, Bonten M, Wenzel R, Kluvtmans J. “Mupirocin ointment for preventing staphylococcus aureus infections in nasal carriers”. Cochrane Database Syst Rev. 2008 Oct 8;(4):CD006216.


1. Young LS, Winston LG. “Preoperative use of mupirocin for the prevention of healthcare-associated Staphylococcus aureus infections: a cost-effectiveness analysis”. Infect Control Hosp Epidemiol. 2006 Dec;27(12):1304-12. 



2013 Cubicle/Privacy Curtain Cleaning



2012:

1. Role of curtains in infection transmission

· Cataño JC, Echeverri LM, Szela C. Bacterial contamination of clothes and environmental items in a third-level hospital in Colombia. Interdiscip Perspect Infect Dis. 2012;2012:507640. 

· Ohl M, Schweizer M, Graham M, Heilmann K, Boyken L, Diekema D. Hospital privacy curtains are frequently and rapidly contaminated with potentially pathogenic bacteria. Am J Infect Control. 2012 Dec;40(10):904-6. 

2. Prevention strategies:

· Antimicrobial impregnated privacy curtains Schweizer M, Graham M, Ohl M, Heilmann K, Boyken L, Diekema D.  Novel hospital curtains with antimicrobial properties: a randomized, controlled trial.  Infect Control Hosp Epidemiol. 2012 Nov;33(11):1081-5. 

· Disposable adhesive shield applied to the grab area of the curtain and  changed b/w patients ( e.g. http://ontherighttrack.com/products/the-hand-shield/)

· Disposable privacy curtains

· HP Spray: 2012 APIC conference poster session (Rutala)described a process of spraying HP disinfectant solution on the grab area of the privacy curtain during daily room cleaning and at discharge.

· Increase curtain inventory to permit changing at discharge for all contact isolation rooms

· Specialized curtains that permit quick switching without a ladder (e.g. http://www.c-sgroup.com/cubicle-track-curtains/qwik-switch
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2013 Oral non absorbable antibiotics prior to colorectal surgery



2012 - 2013:

1. Cannon JA, Altom LK, Deierhoi RJ, Morris M, Richman JS, Vick CC, Itani KM, Hawn MT.  “Preoperative oral antibiotics reduce surgical site infection following elective colorectal resections”.  Dis Colon Rectum. 2012 Nov;55(11):1160-6. 

2. Hendren S, Fritze D, Banerjee M, Kubus J, Cleary RK, Englesbe MJ, Campbell DA Jr.  “Antibiotic choice is independently associated with risk of surgical site infection after colectomy: a population-based cohort study”.  Ann Surg. 2013 Mar;257(3):469-75. 

3. Saidel-Odes L et al. “A randomized double blind placebo controlled trial of selective digestive decontamination using oral gentamycin and oral polymyxin e for eradication of carbapenem resistant klebsiella penumoniaiae carriage”. ICYE Jan 2012 Vol 33. No 1. Pp 12-19.
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CHG Impregnated Cloth Pre-op Bath

PREPARING THE SKIN AT HOME BEFORE SURGERY

Preparing or “prepping” skin before surgery can reduce the risk of infection at the surgical site. This facility has chosen dis-
posable cloths moistened with a rinse-free, 2% Chlorhexidine Gluconate antiseptic solution for you to use at home to reduce
the bacteria on the skin. The steps below outline the prepping process and should be carefully followed.

Directions

e Do NOT shave at least 2 days prior to surgery Prepping your skin on the day of surgery:

on any areas of the body, legs, underarms, surgi-
cal site, etc. Shaving with a razor can irritate your
skin and make it easier to develop an infection.
(Female patients: do not shave legs

one week before total knee replacement.)

e Do NOT allow this product to come in contact with
your eyes, ears, mouth or mucous membranes.
Prepping skin the night before surgery:

Take a bath or shower, and shampoo your hair at

least one hour before prepping skin.

e Use two packages (4 cloths) on the night before
surgery.

e Cut off end seal of 2 packages.

e Gently wipe using the clean cloth on each area of

the body in order as shown. Gently wipe each area
in a back and forth motion. Do NOT scrub. Use all

Do NOT shower, bathe or shampoo hair.

e Open the third package and follow the instructions
listed below.

e Gently wipe using one cloth for areas indicated as
1 and 2 and use the other cloth for areas indicated
as 3 and 4. Always start at the top and move down
your body. End with groin and outer buttock areas.

Do NOT scrub.
DO NOT USE INTERNALLY.

e NOTE: it is normal for skin to feel “tacky” after
application.

e NOTE: if you experience any itching or burning
sensations or develop a rash, wash the area
with water. Do not repeat use. Tell the nurse
upon arrival in Surgical Prep Unit the day of

4 cloths in the two packages. See instructions surgery.

below.

e Do not rinse or apply any lotions, moisturizers,
deodorant or makeup after prepping.

e Allow skin to air dry. Dress in clean pajamas.

1. Gently wipe the neck, chest and both arms.
Start each arm with the shoulder and ending at the
fingertips. Be sure to thoroughly wipe the arm pit
areas.

2. Gently wipe the abdomen, then the right and left
hip followed by the groin. Be sure to wipe folds in
the abdominal and groin areas. Avoid genital and
anal areas.

3. Gently wipe both legs, starting at the thigh and
ending at the toes. Be sure to thoroughly wipe
behind the knees.

4. Gently wipe the back starting at the base of the
neck and ending at the waist-line. Cover as much
area as possible. Assistance may be required.
End by wiping the outer buttocks area.
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Needleless Connectors: A Primer

on Terminology

ABSTRACT

Within the past 20 years there has been an
explosion of devices designed to allow connec-
tion of multiple intravenous sets and catheter
hubs without the use of needles. Currently, the
number of devices, their internal and external
designs, and their functions can be quite confus-
ing. There is a lack of clear definitions and termi-
nology universally accepted by all professionals
involved, leading to additional confusion. The pur-
pose of this article is to provide an overview of
the many types of technological designs, clarify
the characteristics, and recommend clear and
concise definitions.

ithin the past 20 years, we have wit-

nessed an explosion of devices

designed to allow connection of mul-

tiple intravenous (IV) administration

sets and catheter hubs to administra-
tion sets without the use of needles. The use of needles
for this purpose was deemed to be a risk for needlestick
injuries with the inherent potential for occupationally
acquired bloodborne diseases.!

The original change from small-gauge needles to
large blunt plastic cannulas generated anecdotal reports
of increases in catheter lumen occlusion. Using colored
fluid, reflux could easily be demonstrated in laboratory
tests; however, very little clinical data can be found to
actually document the reflux of blood caused by these
devices. One classic study involving dye injection
through 200 central vascular catheters used for par-
enteral nutrition and cancer chemotherapy documented
a 3% (6/200) intraluminal occlusion rate, preventing
dye injection. The obstructing material was removed by
guidewire manipulation through the catheter lumen,
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and the study did not report the content of the occlud-
ing material.?

Device manufacturers, intent on meeting clinical
needs, began to develop numerous types of these prod-
ucts with a variety of features. Currently, the number
of devices, their internal and external designs, and their

functions can be quite confusing. There is a lack of [AQ4]

clear definitions and terminology universally accepted
by all professionals involved, leading to additional
confusion.

Since these devices were first introduced, concern
about the risk of catheter-related bloodstream infections
(CR-BSIs) associated with their use has appeared in the
literature.>> More recently, there have been additional
reports of increased CR-BSIs following a change from
one product type to another.” These reports use a vari-
ety of terms to describe the products being used, also
leading to confusion and making it very difficult to
compare outcomes. Recent guidelines place all brands
of one category of these devices into the same risk group
when the published reports have not included all of the
designs in this category.

Many studies, abstracts, and poster presentations
about these devices are available and contain even more
confusing descriptions of the types and design features.
Finally, the device manufacturers produce marketing
materials that may use these terms in a manner that
varies from the authors of the publications, creating
mass confusion among healthcare professionals attempt-
ing to glean a true understanding about these devices.

The purpose of this article is to review the many
types of technological designs, clarify the numerous
characteristics, and recommend clear and concise defi-
nitions. To begin, the authors propose the term needle-
less connector as the one that best describes the entire
group of these devices. This term indicates that the pur-
pose of these devices is to allow connection of catheters,
administration sets, and syringes. This could be a pri-
mary administration set with a secondary set piggy-
backed to it, a continuous or intermittent administra-
tion set attached to the catheter, or a syringe attached
either to the administration set or directly to the
catheter hub. All of these connections involve the
potential for blood contact; therefore, the junction
should be attained without the use of needles.





The current Infusion Nursing Standards of Practice
(the Standards) has 2 sections that address these devices.
Standard 29 addresses add-on devices and lists injection
or access caps and needleless systems, while Standard 35
specifically addresses injection and access caps.'” Needles
should not be used while making any of the required con-
nections; consequently, it would seem reasonable to reti-
tle this standard as “needleless connectors.”

The Bloodborne Pathogens Standard (29 CFR
1910.1030) from the Occupational Safety and Health
Administration includes a definition of needleless sys-
tems as devices that provide an alternative to needles for
various procedures to reduce the risk of injury involving
contaminated sharps and include

¢ [V medication systems that administer medication
or fluids through a catheter port using non-needle
connections and

® jet injection systems that deliver liquid medication
beneath the skin or through a muscle.!! The use of
needleless connectors would apply to those devices
used for the purposes of infusion therapy, but needle-
less system is a broader term encompassing other
devices for subcutaneous or intramuscular injection.

In addition, the ECRI Institute has adapted needle-
less commectors as the term encompassing this entire
category of devices used for infusion therapy.!?

TYPES OF NEEDLELESS
CONNECTORS

Needleless connectors can be categorized by the com-
plexity of their internal mechanisms and by how they
function (Table 1).

Categorizing these devices by their internal mecha-
nism creates 2 groups: simple and complex. Simple
devices have no internal mechanism and include devices
with an external split septum. One design requires the
use of a blunt plastic cannula attached to the adminis-
tration set or syringe and inserted through the
prepierced septum of the needleless connector. A second
design eliminates the blunt plastic cannula and allows
the male luer end of an administration set or syringe to
be inserted into the prepierced septum. Neither of these
designs has any internal moving pieces, allowing the
fluid to flow straight through the device lumen.

Complex needleless connectors contain some type of
internal mechanism, and this group is commonly called a
mechanical valve. Valve is defined as a mechanical device
that controls the flow of fluid within a system.'® The
internal mechanism in this group of needleless connectors
must be capable of allowing fluid to flow in both direc-
tions for infusion and aspiration. There are a wide vari-
ety of internal mechanisms currently used in this group,
and they are discussed in detail in the sections that follow.

Another way to categorize needleless connectors is
by how they function. This involves the presence of
fluid displacement inside the device. Many devices
allow for negative fluid displacement, meaning that
blood will be pulled back into the catheter lumen.
Negative fluid displacement occurs while the adminis-
tration set is attached, as in the case of an empty fluid
container allowed to remain connected, and upon dis-
connection of the administration set, syringe, or blunt
cannula. With split-septum systems, blood is pulled
back into the catheter lumen as the blunt cannula or
male luer end of the administration set is withdrawn
from the septum. With mechanical valves, blood is
pulled into the catheter lumen by the movement of the
valve mechanism. Blood allowed to reside inside the
lumen will lead to partial or complete lumen occlusion;
therefore, this category of devices mandates the use of
flushing techniques to overcome this blood reflux.

Some mechanical valves are designed to produce a
positive fluid displacement upon disconnection of the
administration set or syringe from the device. These
valves have a reservoir for holding a small amount of
fluid. Upon disconnection, this fluid is pushed out to the
catheter lumen to overcome the reflux of blood that has
occurred. Blood can still move into the catheter lumen,
but the displacement mechanism prevents it from resid-
ing in the catheter lumen after disconnection. While the
administration set is attached to this device, the valve
remains open. The positive displacement occurs only
upon administration set or syringe disconnection.
Consequently, an empty fluid container allowed to
remain connected will allow blood to reflux into the
catheter. The length of catheter lumen affected by this
reflux depends on many variables such as the catheter
lumen size, vein lumen size, vascular pressure, and
changes in intrathoracic vascular pressure produced by
coughing, vomiting, or sneezing.

Some mechanical valves are labeled as neutral
devices, indicating that the device prevents blood reflux
upon connection and disconnection. There can be a very
small amount of blood reflux (eg, up to 0.02 mL), and
some have purported that this indicates it is not neutral.
The terms negative, positive, and neutral displacement
are marketing terms, and there are no documents from
any regulatory organizations providing guidance on the
use of these terms.

One other type of device that could be included in
the neutral group is a cupped silicone membrane with a
slit that acts as a valve. This device operates by pressure
and is the only add-on connector that will automatical-
ly close when the fluid container empties.

Needleless connectors have also been associated with
the word pressure; however, there is no pressure or
force generated when the fluid movement occurs. The
focus is on fluid displacement inside the device and
attached catheter.
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TABLE 1

) d
Needleless Connector Devices®

Brand of Device

Type of Displacement

Priming Volume

Luer Access or Luer
Activated

Internal Mechanism

Antimicrobial CLAVE®, : . Mechanical valve with
ICU Medical, Inc e (LS il ey QEETEE internal blunt cannula
® v
CLEARLINK™ V-Link, Negative 0.25 mL Luer activated Mechanical valve
Baxter
INTERLINK®, Baxter Negative 02mL U0 G 15 @ None
! g ’ access
0-Syte™, BD Medical Negative 0.10 mL Luer access None
SmartSite®, CareFusion Negative 0.1 mL Luer activated Mechanical valve
® .
ICnLCCZOOO +1CU Medical, Positive 0.09 mL Luer activated Mechanical valve
FLOLINK®, Baxter Positive 0.25 mL Luer activated Mechanical valve
MaxPlus®/MaxPlus
Clear®/MaxGuard®, Positive 0.28 mL (all) Luer activated Mechanical valve
Maximus Medical
Posiflow™, BD Medical Positive 0.06 mL Luer activated Mechanical valve
@D
(S:;anrFtitign Positive Bolus, Positive 0.12 mL Luer activated Mechanical valve
- ® @ . .
Ultrasite /Ultrasr[e Ag, Positive 0.35 mL (both) Luer activated _IVIechamca! valve with
B Braun Medical internal spring
. . Mechanical valve with
®
Bionector”, Vygon Neutral 0.018 mL Luer activated internal blunt cannula
e sy Mechanical valve with
InVision-Plus® Junior™, Neutral 0.027 mL/0.022 mL Luer activated X
. internal blunt cannula
RyMed Technologies Inc
LifeShield TKO™ Requires addition of another
LifeShield TKO™ <0.10 mL connector P )
with split septum Neutral 0.10 mL No luer—blunt cannula :lrle;;irse sensitive valve in
LifeShield TKO™ with 0.15 mL access
CLAVE®, Hospira Luer activated
MicroCLAVE®, . Mechanical valve with
ICU Medical, Inc et Lzl LG EEETEE internal blunt cannula

2Data per the manufacturer Web site or personal communication.

also used. Plastics are lightweight, waterproof, mold-
able, and typically resistant to chemicals, can be col-
orized, and fall into 2 categories: thermoplastics and
thermosetting.'> Thermoplastics, such as polyester and
polyethylene, are capable of becoming hard or soft as
they are heated or cooled, while thermosetting material
remains permanently rigid at all temperatures.'> The
biomaterials used in the manufacturing of needleless

MATERIALS IN NEEDLELESS
CONNECTORS

A wide variety of plastics are commonly used to manu-
facture the external housing, septum, and external and
internal mechanism of needleless connectors, although
other materials such as silicone and stainless steel are
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connectors include, but are not limited to, the following
products: silicone, polyester, polyethylene, polycarbon-
ates, and stainless steel. Also, it is important to note
that all of the devices are free of latex and
di(2-ethylhexyl)phthalate.'?

Silicone, a group of polymer organic compounds of
silicon, carbon, hydrogen, and oxygen, is used in many
different types of IV products. It has a variety of positive
attributes such as heat resistance, repelling water, flexi-
bility, good tensile strength, resilience, and lubricating
properties.'®!* Silicone is an integral polymer used in the
manufacturing of needleless connector components.

Polyester is a synthetic polymer derived from coal,
air, water, and petroleum. While commonly used in fab-
ric for clothing, it is also a plastic material that is used
in the manufacturing of the external housing for needle-
less connectors. Polyester is resistant to corrosion,
chemicals, solvents, etc.!®

Polyethylene is a major synthetic thermoplastic poly-
mer commonly used in IV administration sets.
Polyethylene is tough, water and chemical resistant, and
easily molded.!® It has been used in the manufacturing
of some of the needleless connector fluid pathways.

Stainless steel is a steel alloy, which means it is a sub-
stance that is a mixture of 2 or more metals and is the
most widely used alloy. Stainless steel attributes are its
resistance to rust, stains, and corrosion, as well as its
strength, impact resistance, fire and heat resistance, and
fabrication ease.'® Stainless steel has been used in the
manufacturing of some needleless connectors’ fluid
pathway components; however, fluid does not come
into contact with the stainless steel.

Polycarbonate is a very popular resin used in the
development and manufacturing of medical devices.
This type of thermoplastic polymer is easy to work and
mold but combines strength, impact and temperature
resistance, toughness, and clarity, which are important
characteristics.'”

It is a popular polymer in the development of medical
devices because of its clarity and strength. This polymer
gives IV components, such as needleless connectors, the
ability to form secure, tight connections, and/or seals to
decrease risk of leaking and clear components that permit
the clinician to assess visually blood, particulate matter,
or debris within the internal mechanism of the needleless
connector. Another significant advantage to polycarbon-
ate is that it can be sterilized by using the ethylene oxide,
irradiation, or steam autoclaving methods.!”

So, as one can see, there are a variety of polymers
that can be employed to manufacture the internal and
external components of needleless connectors. This
brief overview offers a look into not only what type of
material can be used for the different components but
also some interesting characteristics or features of each,
which provides important knowledge and facts in sup-
porting informed product selection decisions and use.

Figure 1 Opaque device. (Courtesy of Lynn Hadaway.)

THE EXTERNAL DESIGN OF
THE CONNECTOR

The characteristics of the connector’s external housing
is critical for the clinician to meet the national standard
of practice. INS Standard 35: Injection and Access Caps
has the following statement in the practice criteria: “If
the integrity of the injection or access cap is compro-
mised or if residual blood remains within the cap, it
should be replaced immediately and consideration
should be given to changing the catheter and adminis-

tration set.”!® If the clinician is unable to determine [AQ7]

whether the needleless connector is clearly and com-
pletely flushed, the connector should be changed.

Needleless connector housing is characterized as having
an opaque, clear, or partial visualization (Figure 1).
Opaque comes from the Latin word opacus, meaning
“shaded or dark,” not transparent, impenetrable by visible
light, or unable to see through.'3 Based on this definition,
a needleless connector with opaque housing prevents the
nurse from being able to see inside to determine if there is
any residual solution, blood, or debris remaining inside.

The word clear comes from the Latin word clarus,
meaning transparent, easily seen, or distinct. Transparent
means the object is free of anything that blocks it and
suggests it allows objects to be seen distinctly.!
Needleless connectors with clear housing provide an
unobstructed, transparent view of the complete device,
which allows the nurse to see distinctly any objects, such
as mechanical components, and fluids (Figure 2).

A needleless connector designed with partial visuali-
zation would allow the practitioner a limited visual

Figure 2 Clear device. (Courtesy of Lynn Hadaway.)
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area. Some devices have a colorized plastic housing that
allows some visualization of the internal housing but
limits a distinct, clear view.

THE CONNECTION SURFACE

The configuration of the external connection surface can
have a direct impact on the outcome with the device.
Needleless connectors can have a relatively flat surface,
an area of indentation in the center of the surface, and
angled post in the center, or some other form of irregu-
lar surface. There is also a category of mechanical valves
that requires closure with a new sterile end cap.

The surface design is thought to be one factor in the
controversy over the infection risk associated with each
device. The more intricate designs could present difficulty
in reaching all surfaces to clean adequately before each use.

Nurses may also have difficulty in making the con-
nection between the male luer end of an administration
set or syringe due to these angles or irregularities. This
difficulty increases the potential for inadvertent con-
tamination of the set or syringe and requires additional
nursing time to ensure patient safety.

Needleless connectors requiring closure with an end
cap means that sterile caps must be made readily avail-
able in the patient care area; otherwise, the connector
could go uncapped and increase the risk of intraluminal
contamination.

ACCESS TO THE FLUID PATH

The mechanism to access the fluid pathway includes 2
types—the external blunt plastic cannula and luer
access. The blunt cannula is pushed through the split
septum. These cannulas can either be manually held in
place during injection or have some type of locking
mechanism to prevent accidental disconnection.
Devices that use a luer-access mechanism include both
the mechanical valves and the split-septum groups. The
male luer end of an administration set or syringe is luer-
locked or screwed onto the needleless connector. In the case
of a split septum, this male luer end simply pushes open the
sides of the split septum (Figures 3a and 3b). For a mechan-
ical valve, this male luer end is what moves the centerpiece
or post to open and allow fluid to flow through the device.

THE INTERNAL DESIGN
OF THE CONNECTOR

The Fluid Path

As discussed with both types of split-septum devices, the
pathway of fluid flow through the device is straight
because there are no internal mechanisms (Figures 4a
and 4b). Mechanical valves have a variety of internal
designs with moving parts. Fluid must flow either
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Figure 3a and 3b Luer access split septum with negative displacement.
(Courtesy and © Becton, Dickinson and Company.)

through or around these moving parts. A mechanical
valve with a positive displacement mechanism would
have a small reservoir to hold fluid until the administra-
tion set or syringe is disconnected.

Fluid flowing in a laminar manner will move in a
smooth, constant pattern. This describes blood flow
through vessels as the flow actually occurs in concentric
layers with the fluid in the center of the vessel moving
the fastest. The layers closest to the vessel wall will have
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Fluid pathway

Figure 4a and 4b Split septum opened by blunt cannula. (Courtesy and
© Becton, Dickinson and Company.)

the slowest flow; however, all layers are moving
forward in an uninterrupted pattern.

Turbulent flow occurs when there is some force to
create swirls, eddies, or vortices, causing the fluid to
move in random patterns with much fluctuation. One
blunt plastic cannula is designed with fluid exit holes on
2 sides of the cannula for the express purpose of creat-
ing turbulent fluid flow (Figures 4a and 4b). Other

internal mechanisms may have complex fluid pathways
that create turbulent flow.

The effect of turbulent flow in blood vessels can
produce a negative outcome because it damages the
endothelial cell layer, exposing the basement membrane,
which initiates the clotting process. No studies are avail-
able to examine the impact of laminar versus turbulent
flow through needleless connectors or catheters. Since
blood will frequently be aspirated into needleless con-
nectors and the internal mechanisms vary greatly, it
would be beneficial to know the impact of these fluid
flow patterns through all types of these devices.

Internal Volume

The internal volume of a needleless connector is the
amount of fluid required to remove all air from the sys-
tem. The volume for each brand will vary, and this
information should be available in the product litera-
ture or on the manufacturer’s Web site.

Interstitial space, sometimes called dead space, has
been applied to needleless connectors through some of
the research on the infection risk associated with them.
Interstitial space when applied to human physiology
means the space that is situated between the cells or
other structures. In humans, this space is fluid with a gel-
like substance. When applied to needleless connectors, it
is used to indicate spaces inside the housing where fluid
can leak or be flushed into, although the original design
did not intend for fluid to move into these spaces.

INTERNAL MECHANISMS

This section will provide information on the internal
mechanisms or components of needleless connectors.
These components or mechanisms include mechanical
valves, split septa with internal blunt cannulas, and pres-
sure-sensitive valves. The following descriptions are based
on the examination of disassembled needleless connectors.

Mechanical Valve

A mechanical valve is a system of interrelated parts
designed to work together to open or close the fluid path-
way. These systems contain a collapsible silicone sleeve
with an open slit at the connection surface contained
inside the rigid plastic housing. Attaching the male end of
a syringe or IV administration set opens the slit to allow
fluid to flow through the center of the sleeve. The male
luer end meets the slit and compresses the sleeve. The
sleeve may have a small expanded area to prevent fluid
from leaking into the interstitial space (Figures 5a and 5b).
The mechanical valve design evolved to decrease the
reflux of blood into the vascular access device. The goal is
to eliminate or diminish occlusion episodes and reduce the
use of heparin for locking catheters. Thus, these mechan-
ical valves are known as positive displacement devices.
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Figure 5a and 5b Luer-activated mechanical valve with negative
displacement. (Courtesy and © Becton, Dickinson and Company.)

The compressible sleeve is larger and has an enlarged
reservoir to hold a small amount of fluid. This compress-
ible center sleeve does not have a slit in the connection sur-
face; therefore, the fluid flows between this sleeve and the
outer housing. A stainless steel spring is enclosed inside
the silicone sleeve of one brand and is not in contact with
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the fluid. Removing the male luer tip releases the pressure
on the collapsible sleeve, causing the sleeve to return to its
original position. This forces the fluid being held between
the sleeve and housing into the catheter lumen to over-
come blood reflux (Figures 6a and 6b).
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Figure 6a and 6b Luer-activated mechanical valve with positive dis-
placement. (Courtesy and © Becton, Dickinson and Company.)





Another brand contains a rigid center plastic piece
positioned with an angle at the connection surface. A
stainless steel spring is located behind this rigid plastic
piece. Attaching the male luer tip pushes the plastic
piece in and compresses the spring. Detaching the male
luer tip relieves pressure on the spring, allowing the
contained fluid to be pushed into the catheter lumen.

Internal Split Septum and Blunt Cannula

An external blunt cannula system requires the nurse to
push this rigid plastic piece through a split septum to
enter the open fluid pathway. An internal split septum is
mounted at the distal end of the needleless connector and
is tapered with the smaller end pointing to its connection
with the male luer tip of a syringe or set. These cannulas
may have an open tip or a closed tip with 2 openings on
the side of the cannula. A collapsible silicone sleeve with
a split covers the cannula. Attachment of the male luer tip
pushes the silicone sleeve down over the blunt cannula to
expose the opening(s). To avoid fluid leaking into the
interstitial space, the opening(s) must meet and be com-
pletely covered by the male luer tip. Fluid flows inside the
blunt cannula (Figures 7a and 7b).

Pressure-Sensitive Valve

A relatively new device is available with a pressure-sen-
sitive valve. This device is available as a stand-alone
device for use with all other needleless connectors or
can be purchased with either a preattached mechanical
valve or a split-septum system. The valve is a round sil-
icone-cupped disk with a slit in the center (Figure 8).

Fluid displacement with other needleless connecters
occurs only at the time of syringe or set disconnection.
These systems remain an open conduit as long as the
syringe or set is still attached to the needleless connec-
tor. This pressure-sensitive valve changes this process.
When the fluid flow stops, the pressure on the valve is
relieved and it automatically closes, thus preventing
blood reflux into the catheter lumen.

INTERNAL SPRINGS

As described above, some needleless connectors use
metal internal springs inside the connector. It is impor-
tant for clinicians to be aware of materials used in the
manufacturing of a considered needleless connector as it
will assist in providing and developing information on
use for select procedures. For example, if the chosen
needleless connector has internal metal springs, there
may be issues with magnetic resonance imaging with the
potential to cause image distortion, create an image arti-
fact, or pull on the catheter.!> However, these issues can
be avoided or limited by making sure that the needleless
connector is not within the imaging field, securely

Intarnal blunt
cannuls

=}

Male luer tip

Fluld pathway —-I._

Figure 7a and 7b Luer-activated mechanical valve with neutral dis-
placement. (Courtesy and © Becton, Dickinson and Company.)

taping down the catheter, and making the practitioners
in radiology aware of the potential artifact.

MICROBIAL BARRIERS

Several needleless connectors have been developed to
provide intraluminal and extraluminal microbial
protection to decrease the risk of CR-BSIs or catheter-
associated bloodstream infections (CA-BSIs) and
improve patient outcomes. Currently, needleless con-
nectors designed with microbial barriers use silver or a

Journal of Infusion Nursing





[AQI]

[AQ10]

Split Sepium

Cupped sillcoemna
lr‘,.-"' disc with silE

o

Figure 8 Pressure-sensitive valve with split septum. (Courtesy of Lynn
Hadaway.)

combination of silver and chlorhexidine gluconate
(CHG) as the antimicrobial agent(s) applied through
either impregnated or coated technology. When a device
is coated with an antimicrobial agent, the biocide or
antimicrobial agent may be sprayed, painted, or dipped
onto the surface of the device. An impregnated device
means that the biocide or antimicrobial agent is incor-
porated into the device and is an intrinsic part of it.
Clinicians need to obtain clear information from the
manufacturer about the antimicrobial needleless con-
nector being considered for patient care and understand
whether the microbial barrier is applied to the entire
device or only certain components of it.

Silver has been used in the medical arena for many
years and has been found to be an effective agent.
Several clinical studies have focused on its effectiveness
on colonization and CR-BSIs on medical devices such as
central vascular catheters and urinary catheters.!®?
However, the authors are unaware of published clinical
studies on antimicrobial needleless connectors and the
effect on colonization and CR-BSIs. In addition, there is
no information on long-term effects of silver exposure,
particularly in the pediatric and neonatal patient popu-
lations.'? These devices are not considered appropriate
for persons with sensitivity to silver.!?

Clinicians can obtain more detailed information
from the different manufacturers. The development of
needleless connectors with microbial barriers may be a
potential positive evolution in the design and technolo-
gy of these vascular access devices, but further clinical
evidence is needed to prove effectiveness against
CR-BSIs, internal colonization, and/or contamination.

ACTUATIONS

Actuations, or activations, are the number of times a
syringe, IV administration set, or blunt cannula is
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attached to the needleless connector before the needle-
less connector is removed. Each manufacturer of
needleless connectors is responsible for developing its
process and testing each product design to identify the
projected number of activations or actuations that can
occur before the device fails. This information
provides insight for clinicians into the durability, func-
tionality, and usage of a particular needleless connec-
tor. For example, testing by BD Medical showed
100 actuations for the BD Q-Syte”™ and 200 actuations
with the BD Interlink® (M. Wise, RN, BD Medical,
e-mail communication, February 16, 2009). Activations
with Ultrasite® from B Braun Medical are performed
216 times for design verification. A complete activa-
tion is defined by this company to include engagement
of the luer access, flushing fluid through the device,
aspirating from the device, and disconnection (Steve
Weber, B Braun Medical, e-mail communication, July
17, 2009).

The US Food and Drug Administration does not set
forth specific requirements in this arena; however, this
is addressed in a guidance document from the Food
and Drug Administration containing nonbinding rec-
ommendations. Bench testing in both dry and wet con-
ditions is recommended. Repeated connections should
be made until the point of failure.?* This process is left
up to the manufacturer to provide testing that sup-
ports the “instructions for use.” Most manufacturers
will provide some established time frame for use or
direct clinicians to follow the Centers for Disease
Control and Prevention guidelines, which direct the
use of such devices to a time frame. It is important to
note here that an identified time frame does not neces-
sarily correlate to the number of actuations. It is clear
that in the clinical setting, end users are not counting
how many actuations have actually occurred with the
product.

CONCLUSION

This article has attempted to provide an overview of
common terminology and definitions related to needle-
less connectors, design, components, and function. It
has focused on generic information, and the authors
recommend that each decision maker understand all
factors in the products being used. Many critical aspects
of the use of these devices remain to be answered.
Clinical research is required to answer these questions;
however, researchers must enhance their knowledge of
product design as research is planned. As busy clinicians
struggle with product decisions, it is the authors’ hope
that this information will prove beneficial to improving
clinical outcomes with these devices. Finally, speaking a
common language about these devices can enhance
communication among clinicians, manufacturers, and
regulatory agencies.
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APPENDIX C CENTRAL LINE CHECKLIST

Central Line Insertion Care Team Checklist
Pt Name Hx # Unit Date/Time

A minimum of 5 supervised successful procedures in both the chest and femoral sites is required (10 total). If a physician successfully performs
the 5 supervised lines in one site, they are independent for that site only. A total of 3 supervised re-wires is required prior to performing a rewire
independently. Supervisor Role: 2" year resident and above (approved for line placement). Assistant Role: RN, ClinTech, MD, NP, PA
(responsible for completing checklist).

If there is a deviation in any of the critical steps, immediately notify the operator and stop the procedure until corrected. If a correction is
required, make a check mark in the “Yes with reminder” column and note what correction was made in the comment space, if applicable.
Uncorrected deviations and complications of line placement are to be reported in PSN. Contact the Attending if any item on the checklist is not
adhered to or with any concerns. PLEASE RETURN COMPLETED FORM TO THE DESIGNATED PERSON IN YOUR AREA.

Critical Steps Yes Yes with | Procedure Deviation: Comments:
v reminder | Complete PSN report
Before the procedure, did the operator:
Obtain informed consent e Lucy
Obtain supervision if needed (see roles above) e Lucy N/A O
Perform a time-out/ briefing e Lucy
Confirm hand washing/sanitizing immediately prior e ey
Operator(s):cap, mask, sterile gown/gloves, eye protection e Lucy
Supervisor: cap, mask, sterile gown/gloves, eye protection @ ) N/A O
Assistant: cap, mask, isolation gown and gloves, eye protection (if at
risk for entering sterile field, use sterile gown and gloves)
Properly position to prevent air embolism @ )
For Chest/EJ: Trendelenburg (HOB < 0 degrees) For Femoral:
supine
Sterilize procedure site (chlorahexidine) e Lucy
Allow site to dry
Use sterile technique to drape from head to toe e »°)
Utilize local anesthetic and/or sedation N/A O
During the procedure, did the operator:
Maintain a sterile field e Lucy
Monitor that lumens were not cut e Lucy N/A O
Clamp any ports not used during insertion (to avoid air embolism, @ ) N/A O
clamp all but distal port)
Obtain qualified second operator after 3 unsuccessful sticks (except @ ) N/A O
if emergent)
Aspirate blood from each lumen (to avoid air embolism and ensure @ *)
intravascular placement)
Transduce CVP or estimate CVP by fluid column (to avoid @ *) N/A for fluoroscopy
arterial placement). procedures [J
After the procedure, did the operator:
Clean blood from site using antiseptic agent (chlorhexidine), apply @ =)
sterile dressing
Verify placement by x-ray (tip in SVC/RA junction) @ =) N/A for fluoroscopy
procedures [
Operator Supervisor Assistant
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Central Line Procedural Checklist

Indication: To document procedural practices in the CCU related to insertion technique for:
CVP lines, dialysis access ports, and central lines (including PICC).

Type of catheter: [ Central Line Location:
O CvP Location:
O Dialysis Catheter  Location:
O PICC Line Location:
Is this a NEW line: O YES O NO
Is the procedure: O Elective O Emergent O
O Re-wire O Re-position
Procedural Checklist
Safety Practice YES YES
(After Reminder)
Before procedure, did the provider:
» PERFORM PROCEDURAL PAUSE
Perform patient ID X 2 O O
Announce the procedure to be performed O O
Mark / assess site O O
Position patient correctly for procedure O O
Assemble equipment / verify supplies O g
Utilize relevent douments (chart / forms) O O
Order follow-up Radiology images (PRN) | O u
» Cleanse hands? (ASK, if unsure) O O
> Prep procedure site with ChloraPrep?
*30 seconds for dry site O O
**2 minutes for moist site (esp. femoral)
» Use large drape to cover patient in sterile fashion? O O
During procedure, did the provider:
> Wear sterile gloves during catheter insertion? O O
» Wear hat, mask, and sterile gown? O O
» Maintain sterile field? O O
» Use ultrasound/Sonasite if apropriate? O O
» Did assisting physician follow the same precautions? O O
(hand washing, mask, gloves, gown)
» Did all staff and patient in the room wear a mask? O O
After the procedure:
» Was sterile technigue maintained when applying dressing?
» Was dressing dated?
Name of Intensivist:
Name of Procedure MD
Name of Assisting MD
Name of RN (auditor): Today's Date: - -

Room: CCU Bed #

PLEASE RETURN COMPLETED FORM TO:
“BSI FORMS” LABELED ENVELOPE IN CCU-7 CONFERENCE ROOM

PATIENT Label VIRGINIA MASON MEDICAL CENTER

Central Line Procedural Checklist

MRD: HOSP7 VMMC FORM # XXXXXX (12-21-04)
FTF (pending)





		Central Line Procedural Checklist

		Procedural Checklist

		Safety Practice

		YES

		YES

		Before procedure, did the provider:



		PERFORM PROCEDURAL PAUSE

		Cleanse hands? (ASK, if unsure)

		(

		(



		Prep procedure site with ChloraPrep?

		(

		(



		Use large drape to cover patient in sterile fashion?

		(

		(

		During procedure, did the provider:



		Wear sterile gloves during catheter insertion?

		(

		(



		Wear hat, mask, and sterile gown?

		(

		(



		Maintain sterile field?

		(

		(



		Use ultrasound/Sonasite if apropriate?

		(

		(



		Did assisting physician follow the same precautions?

		(

		(



		Did all staff and patient in the room wear a mask?

		(

		(

		After the procedure:



		Was dressing dated?
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Table 1A: Central Line-Associated Blood Stream Infection Prevention Bundle-Part A

NICU Central Line Bundle
California Children’s Hospital Association-California Children’s Services
NICU Collaborative
July 2009

Performance Expectations

Considerations

Insertion

1. Maximum sterile barrier precautions utilized

-Cover entire infant with sterile drapes or as much as
affords safe observation.

-Recommend staff wear face mask when within 3 feet
of sterile field

2. Skin disinfected with Chlorhexidine (CHG) or
povidone iodine (PI)

-Apply over 30 seconds (15 sec if 3.15%
CHG/alcohol) & allow to dry (exception aqueous CHG)

3. Dedicated team for placement & maintenance

- Insertion training course, including sterile technique,
hand hygiene, use of maximum sterile barrier
precautions, proper skin disinfection

-Educational competencies for all aspects of care

4. All supplies required for the procedure should be
available at the bedside prior to catheter insertion

5. Hand hygiene standards met

6. Insertion checklist utilized

-Standardize critical elements of line insertion
-Ensure staff observers are skilled in monitoring
elements of sterile technique.

7. Staff empowered to stop non-emergent procedure if
sterile technique not followed

Maintenance

Considerations

Assessment & Site Care

1. Daily assessment and documentation of catheter
need included as part of multidisciplinary rounds and
review of daily goals

When catheter used primarily for nutritional purposes:,
-Consider removal when infant reaches >120
ml/kg/day enteral nutrition

-Consider discontinuing lipids when infant reaches
>2.5gm/kg/day of enteral fat intake

2. Review dressing integrity and site cleanliness daily

Change PRN using sterile technique and CHG or PI
for skin antisepsis

Tubing, injection ports, catheter entry

1. Use “closed” systems for infusion, blood draws &
medication administration

-May use manufactured or improvised closed system.
If stopcocks are used, port(s) are capped with
swabable needleless connector(s).

-Define consistent practice to be used when
accessing catheters

2. Assemble and connect infusion tubing using aseptic
or sterile technique. Configure tubing consistently for
each type of VAD.

-Sterile technique ideally includes sterile barrier for
tubing assembly and wearing of face mask, hat, sterile
gloves & 2 staff members performing connection to
central catheter

-Aseptic technique includes clean barrier for tubing
assembly & wearing of clean gloves

3. Scrub needleless connector using friction with either
alcohol or CHG/alcohol swab for at least 15 sec. prior
to entry. Allow surface to dry prior to entry.

4. Clean gloves for all VAD entries & hand hygiene
utilized before & after glove use

Standard precautions

5. Use pre-filled, flush containing syringes wherever
feasible

-Higher risk of contamination when flush withdrawn
from another container by a nurse

7. Staff empowered to stop non-emergent procedure if
sterile technique not followed






Table 1B: Central Line-Associated Blood Stream Infection Prevention Bundle-Part B

Administrative Leadership

Considerations

1. Demonstrable administrative involvement in and
support for achieving Zero Healthcare-Associated
Infections

2. Engage Staff with feedback:
-Posting days since last CLABSI
-Posting CLABSI rates

-Annotate CLABSI rates with descriptions and dates
of practice changes
-Celebrations of successes

3. Perform investigation and analysis of each CLABSI

-Begin process ASAP & within 24 hours of CLABSI
notification. Review opportunities for system
improvements after each event.

4. Surveillance activities of critical processes related to
sustaining the gains:
a. Hand Hygiene

b. Adherence to unit catheter management and
entry standards

c. Monitor patient processes off unit for bundle
compliance

d. Unit personnel support for the “Stop the Line”
safety culture

a. Capture 50 HH observations/month/activity using
consistent observers

b. As above initially, then smaller volume less
frequently.

c. Prospectively establish and maintain bundle
compliance with off unit service departments, e.g.
operating rooms (Anesthesiology and Pediatric
Surgery), radiology suite (Radiology).

d. Empower staff to stop intervention at any time when
technique is being breached.

5. Competent trained personnel to perform specialized
maintenance activities

-Consider specialized team for dressing changes,
catheter repair, catheter clearance of blockage

CLABSI Diagnosis And Classification

1. Two or more blood cultures drawn on separate
occasions from separate sites, following skin
disinfection with Pl or CHG, within 48 hrs of each other,
i.e. blood from at least two blood draws were collected
within two days of each other

-One culture may be from a central line site if a
second peripheral site is not feasible, taking into
account circumstances such as vessel accessibility,
pain and the infant’s clinical status.

-The recommended neonatal culture volume is > 1 ml

2. The diagnosis of a laboratory confirmed (LC)
catheter-associated BSI (CLABSI) can only be made in
the absence of another clinically appreciated infectious
focus, the presence of one or more positive blood
cultures, and one of the following three criteria being
met:

Criteria 1) at least one blood culture growing a
recognized pathogen (see Considerations); or

Criteria 2) at least two blood cultures growing a
recognized contaminant (see Considerations) and the
presence of one (or more) clinical signs of generalized
infection (either Fever > 38 °C (see Considerations),
chills, or Hypotension; or

Criteria 3) Age < 1yr:
at least two blood cultures growing a recognized
contaminant (see Considerations) AND at least one of
the following: Fever (>38 °C core); hypothermia (<36 °C
core), apnea, or bradycardia

See:
http://www.cdc.gov/nhsn/PDFs/pscManual/pscManual_current. pdf

- Recognized pathogens are those not named as
common skin contaminants.

- Common skin contaminants: diphtheroids
[Corynebacterium spp.], Bacillus spp [not B.
anthracis], Propionibacterium spp., coagulase-
negative staphylococci [including S. Epidermidis],
viridans group streptococci, Aerococcus spp.,
Micrococci spp.

The collaborative recommends that axillary
temperatures should be considered as a
screening method; axillary temperatures < 36.0 °C
(< 96.8 °F) should be tentatively labeled as
“hypothermia” and axillary temperatures > 38.0 °C
(> 100.4 °F) should be tentatively labeled as fever.

Because of the variability in axillary temperature readings, the
presence of an elevated or hypothermic temperature will only be
termed confirmed if there have been_at least two consecutive

abnormal axillary measurements or one abnormal axillary and
one abnormal rectal (or other core) measurement.
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Outline

Perspective on Neonatal Infection Events

Bundles: Who, What and Why

— Technical and Adaptive Components

« Our emphasis is on what is different from the usual
and customary in the rest of the hospital.

Strategies For Making This All Work In CA
Kaiser “Best Practices” for the NICU
Key Message: Collaboration By/With Al





Overview: Neonatal CLABSI-1

* Perspective

—Where does the risk occur?

* NICU Levels of Care reflect predisposition for
CLABSIs

o Kaiser California’s NICU Levels





Levels of Neonatal Care: CA
California Childrens Service (CCS)

Level | - Normal Newborn e |Intermediate NICU
Intermediate — typical criteria — None CCS certified
— >31 weeks gestation or 1500 grams, Community NICU
— IV fluids, parenteral nutrition, _ Bellflower
antibiotics _ Fontana
— Gavage feedings, oxygen therapy, H q
short term ventilatory assistance aywar |
Community NICU — Sacrar_nento/RosevnIe
— All gestations — San Diego
— Ventilatory support, some surgery — Santa Clara
Regional NICU - Walnut Creek
— May provide all services including Regional NICU
surgery & subspecialist support — Oakland

— San Francisco
— Los Angeles





Overview: Neonatal CLABSI-2

— Incidence:

« 1-2/1000 line days is the achievable standard-(usual BW distribution)
* Organisms:
— Staph Epi ~50%
— Staph aureus ~10%
— Enterococcus ~5%
— Gram-negatives ~20%
» Klebsiella, Pseudomonas, Enterobacter, mixed
— Fungi ~15%
— Diagnosis:
 Different criteria:
— 1 BC for “pathogenic” species,
— 2 BC for species that colonize the skin + Clinical signs
— Susceptible to “gaming”
— Conseqguences:
* Neonates as “immuno-compromised” patients
» Mortality and Morbidity





Bundles: Who, What and Why

Decreasing CLABSIs In The NICU
Powers and Wirtschafter Clin Perinatology 2010 April in press

Table 2
Bundle implementation in NICUs

Reference Kilo3 Goloz And05 Aly05s 5ch06 Wir09 Lea09 Cur09

Processes specifically addressed

Diagnostic processes

Hand hygiene optimization

Chlorhexidene use

5kin breaks management

Wascular access

Maximal barrier precautions

PICC team inserts lines

PICC team manages lines

Dressing change management

Line necessity review

Closed vascular systems

Line entry management
Unit Culture: audit & feedback

limi#s molenras meol#iodiceinlimars

Other related process

Earlier enteral feeds

Wentilator circuit management [ ]
Antibiotic use [
Visit restrictions [

Outcomes

=

Design /p plp pip pip pip /p rct pip
% Reduction 34.0% B2% 57% B7% 55% 25% 32% 93%
Level at end of process 16.5% 5.8* 9% 2.0 3.8b 3. 17.4¢ n.2d

=

The black squares indicate that MICUs emphasized additional efforts to ensure compliance with existing standard CDC definition. The gray squares indicate use of
existing standard definition without mention of additional efforts to ensure compliance.

Abbreviations: p/p, pre-/post-study design; rct, randomized controlled trial.

* BSI1000 line days pre 08 CDC definition.

2 BSIM000 patient days pre 08 CDC definition.

“ all BSI per 100 patients pre 08 CDC definition.

4 CLABSI per 1000 line days 08 CDC definition.





CCS RNICU Collaborative: 2006-2009 -

NI per 1000 line day:

CA RNICU CLABSI Prevention Efforts

All Weights Combined

2006-2009
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CA Collaboratives’ “Bundle” Results
CCS RNICU & Level Il NICU Networks-

All CPQCC Offsprings-See websites and articles:

www.dhcs.ca.gov/provgovpart/initiatives/ngi or cpqcc.org
JPerinatology09epub, Peds Clin NAQ9, Clinics Perinatology10

Key Features-Technical
— Perform hand hygiene

— Insert central lines using “maximal” precautions
e Skin antisepsis at entry site
* Select less risky sites
* Use a dedicated team
* Use a “maximal” barrier
— Maximize line integrity by:
e Minimizing access ports
Changing ports and line set-ups in a timely manner
Managing the insertion site
Sterilizing access ports before entry
Monitoring line necessity

Key Features: Adaptive
— Improve your NICU’s safe” culture measures

— Incorporate proven Quality Improvement methods into routine operations
Executive leadership of quality processes (the “IHI” model)
Leadership rounds (the “Studer” model)
Manage QI processes using the PDSA methodology
Implement the habits of high reliability organizations (HRO):

—  Continuous (or frequent) monitoring of critical processes, e.g. line entry

— Reflection: real-time positive blood culture review
e Ensure audit and feedback
« Build collaborative learning with relevant communities of practice:

— internally, inter-departmentally and community-wide

— Monitor emerging practices:





Getting To Zero!...
A Believable Goal?






The “Bundle”: Insertion & Maintenance

Performance Expectations

Considerations

Insertion

Considerations

1. Maximum sterile barrier precautions utilized

-Cover entire infant with sterile drapes or as much as
affords safe observation.

-Recommend staff wear face mask when within 3 feet
of sterile field

2. Skin disinfected with Chlorhexidine (CHG) or
povidone iodine (PI)

-Apply over 30 seconds & allow to dry (exception
aqueous CHG)

3. Dedicated team for placement & maintenance

- Insertion training course, including sterile technique,
hand hygiene, use of maximum sterile barrier
precautions, proper skin disinfection

-Educational competencies for all aspects of care

4. All supplies required for the procedure should be
available at the bedside prior to catheter insertion

5. Hand hygiene standards met

6. Insertion checklist utilized

-Standardize critical elements of line insertion
-Ensure staff observers are skilled in monitoring
elements of sterile technique.

7. Staff empowered to stop non-emergent procedure if
sterile technique not followed

Maintenance

Considerations

Assessment & Site Care

1. Daily assessment and documentation of catheter
need included as part of multidisciplinary rounds and
review of daily goals

When catheter used primarily for nutritional purposes:,
-Consider removal when infant reaches =120
ml/kg/day enteral nutrition

-Consider discontinuing lipids when infant reaches
>2.5gm/kg/day of enteral fat intake

2. Review dressing integrity and site cleanliness daily

Change PRN using sterile technique and CHG or PI
for skin antisepsis

Tubing, injection ports, catheter entry

1. Use “closed” systems for infusion, blood draws &
medication administration

-May use manufactured or improvised closed system.
If stopcocks are used, port(s) are capped with
swabable needleless connector(s).

-Define consistent practice to be used when
accessing catheters

2. Assemble and connect infusion tubing using aseptic
or sterile technique. Configure tubing consistently for
each type of VAD.

-Sterile technique ideally includes sterile barrier for
tubing assembly and wearing of face mask, hat, sterile
gloves & 2 staff members performing connection to
central catheter

-Aseptic technique includes clean barrier for tubing
assembly & wearing of clean gloves

3. Scrub needleless connector using friction with either
alcohol or CHG/alcohol swab for at least 15 sec. prior
to entry. Allow surface to dry prior to entry.

4. Clean gloves for all VAD entries & hand hygiene
utilized before & after glove use

Standard precautions

5. Use pre-filled, flush containing syringes wherever
feasible

-Higher risk of contamination when flush withdrawn
from another container by a nurse

6. Staff empowered to stop non-emergent procedure
if sterile technique not followed






Maximum Sterile Barrier
Precautions Utilized

e Proven risk reduction

e Education surrounding
processes

e Challenges and areas for
discovery

— Acceptance of practice

— Maintaining sterile barriers
Crowded environment
Incubators

Acutely ill

During radiographs

Uses a standérdized protocol for maximum sterile barrier precautions during central venous
catheter insertion. JC NPSG.07.04.01 2009





Skin Disinfected with CHG or Pl

 Product choices

e Challenges & areas for discovery
— Labeling of products
— Acceptance by facility
— Product concentration of antimicrobial agent

— Patient complications

 Product contents
e Patient EGA & PNA





Dedicated Team for Placement
& Maintenance

Personnel identified to  Challenges & areas for
perform important discovery
procedure — Disciplines involved
Personnel aspire to — Cost of dedicated nursing,
perform well with NP, MD team

* Education

demonstrated competency

: . « Staffing concerns
Complimentary skills &

— Selection criteria

knowledge — Collective bargaining
Dedication to enhance agreements

SUCCesSs — Team role

Specialized training « Other patient care duties vs.

specialized role
Enhances outcomes





All Supplies Required at
Bedside Prior to Procedure

 Challenges & areas for
discovery
— Use of procedure carts

» Space limitations

e Carts for other
purposes present

 Resource allocation
— Use of procedure kits

 Availability
» Suitability of contents
e Cost

Uses a standardized supply cart or kit that is all inclusive for the insertion of
central venous catheters. Joint Commission NPSG.07.04.01 2009





Hand Hygiene Standards

My Life Is In Your Hands
PLEASE WASH THEM

Mi Vida Esta en Sus Manos
FAVOR DE LAVARSELAS

Met

Challenges & Areas for Discovery:

Re-examination of policies
— Initial scrubs on entry to the NICU
— Waitches and jewelry
— “The Right To Bare Arms”

— A policy for everyone entering the
NICU

Addressing the persistently non-compliant
colleague

Empowering “Stop The Line”
Involving parents
— Understanding HH video

— Participation, e.g. parent-staff
contracts, “Its OK to Ask”

NICU setting practice standards for entire
hospital






Insertion Checklist Utilized

CCHASCCS Central Line Insertion Practices [(CLIP) Adherence Monitoring Form

*Patient ID: Patient Marme: *Gender: OF OM
*Date of Birth: F rd (mm/fdd/yyvy] Consent Verified: OY ON Time out: O Y anN

*Event Type: CLIP ™Location: =Date of Insertion: I ! (mm/dd/ywyy )
*Person recording insertion practice data: O Inserter O Procedurs Observed: O Y DO N
Central line inserter 10 Observer: ID

*Occupation of inserter:

a Feliow d IV Team d NP O Medical student d Other medical staff
d Physician Assistant  OArtending MD d Intern/Resident O Other student

Q Other (spedfy)

*Reason for insertion:
O New indication for central line O Replace malfunctioning central line
O Suspected central line-associated infection O Other (specfy)

*Inserter performed hand hiygiene prior to central line insertion: O Y O M

*Maximal sterife barrier precautions used: Mask/Eye shield QY ON Sterilegown OY ON
Large sterile drape” OY O N Sterile gloves OY OM Cap OY ON

Ansislanls woure sterile guwn, sterile gluves, cap, & fave mask: 07 O N

Face masks worn by those within 3 feet of sterile field: Y QRN

Problems encountered maintaining sterile field: Y O N If yes, specify:

*Skin preporalion (Cheeck ol el apely). O Chilen hesidions gluconaste O Povidoose odions O Aloohol
*‘Was skin preparation agent completely dry at time of first skin puncture? Y O N

*Insartion sita:
d Femaoral O Jugular 0 Upper extremity (FICC) O Scalp (PICC) O Lower extremity (PICC)
O Subdavian O Umbilical O Other

Antimicrobial coated catheter used: Y ON
All supplies required for procedure available at bedside prior to insertiom: O O~
*Central line type:
d Dialysis non-tunneled 2 PICC
O Dialysis tunneled O Umbilical
O Won-tunneled (other than dialysis} O Other (specify):
d Tunmeled, i.e. Broviac® Exit site: O Scalp O Chest 0O Groin
*MNumber of lomens [rrde nne): 1 2 3 4
*Central line exchanged over a guidewire: Y ON
*Antiseptic ointment aoclied to site: Oy ON

Facility specific monitorimg: This can be personalized for NICU specific items, Tor example:
Number of insertion attempits: _ O Antimicrobial patch used at insertion site
d Transparent dressing applied

Joint Commission NPSG 07.04.01 2009

Benefits
e Monitors insertion process
e Fosters observation of procedure
e |dentifies breeches in practice

e Allows opportunity to stop the procedure
to prevent harm

Challenges & areas for discovery
Choice of product
Requirement of governing body
NICU specific?
Facility developed

Educating staff to role as monitor of
practice

Compliance with checklist completion

Done during or after procedure -
problem identified with computer
charting





Success: It's all in the
Maintenance





Daily Assessment & Documentation of
Need

 Challenges & areas for

discovery

— Consensus of when to remove
catheter

— Implementing process

* Responsible professional for
making determination

* Method of sharing of
information

* Who documents information &
where

A vi — Monitoring process
4 --'.' « Who will perform
o A « Sharing outcome data

Evaluates all central venous catheters routinely and remove nonessential catheters.JC NPSG.07.04.01 2009

Can the
catheter be
removed?






Review Dressing Integrity &
| leanliness Dally

Challenges & areas for
discovery

 Ensuring timely change
« Procedural Personnel
— All staff vs specially trained team
 Procedural
— Routine vs PRN change
* Indications

— Presence of dried blood
or drainage

— Non-adherence
— Catheter difficulties
» Degree of “sterility”
employed
 Use of procedural kits






Use Closed Systems for Infusion, Blood
Draws & Medication Administration

e Challenges & areas for

discovery

* Finding a workable system
— Arterial
— Venous
— Medication
— One or both
« Planning for implementation
» Hospital acceptance
» Purchasing contracts
» Cost
» Support required for
education &
implementation
» Staff acceptance
« Shift in process






Assemble & Connect Tubing Using
Aseptic or Sterile

Bundle component
— Aly 2005 & others
— Lack of standardization
Variables
— Pharmacy vs NICU
« Laminar hood
— 1-2 personnel

— Total vs partial maximum barrier
precautions

— Sterile vs clean technique
» Degree of sterility
— Set-up carts/stations
— Consistent tubing configurations

Challenges & areas for
discovery

Choice of method
Dedicated workspace
Personnel resources

Time constraints
Use of checklists for procedure






The Hub: Gatekeeper for
Intraluminal Colonization

e Hub colonization
demonstrated highest risk
for infection in NICU
(OR=44.4, Cl=4.8-42.6) &
much higher than exit site
colonization (OR=5.13) &
other factors.

Mabhieu et al.2001. J Hosp Infect.,48.

Ryder et al. Microscopic Evaluation of Microbial Colonization on Needleless
Connectors. 2009. APIC Poster Presentation





Choice of Agent

e CHG/70%IPA superior to
single use of either agent.

e CHG benefits

— Residual activity
Alcohol — Effectiveness in presence of
blood

— Addition of alcohol increases
kill rate & drying time

Marschall et al, 2008. AJIC, 36; Pratt et al ,2007. J
Hosp Infect, 655; Safer Healthcare

Now!Quebec Campaign 2008; Milstone et al,
CHG/alcohol 2008. Clin Infect Dis, 46.

: Pediatric/Neonatal Studies:

;/ / Soothill et al. Am J Infect Control. 2009 Jul 17
e Epub; Curry et al. Neonatal Network.
2009;28:151-155; Jarrell & Maher, 2007 AVA
Abstract






Clean gloves for all VAD entries &
HH Before & After Glove Use

e Challenges & areas for
discovery

— Need for gloves
» With exposure to blood

* When entering line for
other purposes

— Type of gloves
e Clean
o Sterile

— How clean are gloves?

§
)J' el

»
e






Key Features: Adaptive Methods
For Neonatal Infection Prevention

« Improve your NICU’s safe” culture measures

 Incorporate proven Quality Improvement methods into
routine operations

Executive leadership of quality processes (the “IHI” model)
Leadership rounds (the “Studer” model)
Manage QI processes using PDSA methodology

Implement the habits of high reliability organizations (HRO):

» Continuous (or frequent) monitoring of critical processes, e.g. line
entry

» Reflection: real-time positive blood culture review
Ensure audit and feedback

Build collaborative learning with relevant communities of
practice:

 internally, inter-departmentally and community-wide

« Monitor emerging practices





Safety Attitude Questionnaire Informs
The Teamwork Score and the “Stop the
Line” Maneuver

 |n this ICU, it is difficult to speak up if | perceive a
problem with patient care. (SAQ)

— five-point Likert scale

» (Disagree Strongly, Disagree Slightly, Neutral, Agree Slightly,
Agree Strongly)

— Sexton BMC Health Services Research 2006, 6:44
— This item is the strongest predictor of the teamwork score!

“Stop the Line”

— Empowers all personnel to speak up urgently about
problems perceived to affect patient safety
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“Stop The Line”-Implementation
Status As Of Oct ‘09

Accepted practice (any member can..): 11/14
Tracking of Its status: 6/14

Full survey (part of hospital wide effort): 4/14
Full survey (unit specific effort): 4/14

Single question (unit specific)): 2/14





“Stop The Line”
Challenges & Solutions

Understanding its importance

Moving from special events (e.g. line insertion)
to routine events (hand hygiene, etc.)

Staff orientation

— Support from staff, physicians, unit managers and
hospital leadership

Sustaining the initiative

Addressing persistently non-supportive staff
members

Measurement? e.g. communication safety index





Promoting Leadership

Involvement and Development

e |HI Leadership Model
— Including the CEOs in the loop: not reported

 NICU Leadership Development

— Communication skills
e Huddles: 9/14
* Recognition: “You can never have too much!”
* Feedback of Unit Results: 7/14

— “Walk around management”
e Targeted interventions: e.g. “Walk the line” : 7/14
e General: Unit Administration: 3/14





Involved Leadership Models: From Aircraft Carriers to NICUs
Make a real connection with

employees — every day

* “Rounding for outcomes” The Studer® Mantra
e NOTE: THIS IS NOT A PRODUCT ENDORSEMENT, RATHER AN ILLUSTRATION
» http://www.studergroup.com/

« Concern and Care:
— Being there and sympathetic
« What is working well
— What is working?
« Peopleto recognize
— Did you see anyone do an especially good job this week?
e« Systems to improve
— What systems can be working better?”
« Tools and Equipment

— Do you have the tools and equipment to do your job?” or even more
specifically: “How long did it take you to find an IV pump today?”

 Follow-up

— Follow-up on identified problems: “Did | fix the problem we spoke about
last time?”!

— Reward those who are following the standards and coach those who are
not. Thank you notes and notes of commendation e.g. Kaiser Oak





CHANGE IDEAS & MANAGING CHANGE

Internal and External
Published Process Analysis oo\ ~LIMARKING with
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HRO: Proposed
Critical Process
Monitoring & Tracking

Wwhy, What, and How






Checklists: An Important Step On
The Way To Zero
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14.

12,

STERILE TUBING CHANGE CHECKLIST

Hand hygiena.

Dan exam glaves and orime new fluid through new tubing.

Discard exam gloves and wash hands.

Opan starile gloves (fird appropnate area that will decrease rizk of
cortamination). Place the sterile side of tha outer sterile glove wrapper
underneath te connoction of patient's certral line and tubing.

Use packaging from stanle gloves as a sterle field. Carefully open (2)
packages of sterile 2 x 2 gauze, (4) alcohcl wipes and drop orto sterile
field.

Don mask, hat, and sterle gloves.

With one hard, pick ug (1) sterile 2 x 2 gauze and place around old tubing
that is attachad to patient's central line.

With your otfer hand, scrub JUNCTION of the catheter and old tubing with
(2) aleohal wpes: 4 for 15 saconds, then & 2™ aleohol wipe for an additional
15 seconds, for a total of 30 seconds.

Allow alceha to dry (approximately 30 seconds).

Pick up (1) slarila 2 x 2 gauze to hold patient's catheter, discoanect old
tubing with oher hand and sot aside.

Use (1) sterilz 2 x 2 gauze to pic< up new tubing and connect to

patent.

Repoat steps for additianal lumens f necossary.

Courtesy of Rady Children's

Checklists

Other checklists implemented:

1.

2
3.
4

IV Tubing Change = 8
Needleless connector change = 4
Line entry = 4

Medication administration = 1





Decreasing PICU Catheter-Associated Bloodstream
Infections: NACHRI's Quality Transformation Efforts

Miller...Brilli Pediatrics 2010:125;206-213
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Maintenance Bundle
(mainly RN praCtiCE) Miller Pediatrics 2010

= Daily assessment re catheter need

= Catheter Site Care

— Adhere to CDC-rec’d dressing change
Intervals/indications

— CHG scrub (not iodine) with dressing changes
— Prepackaged dressing change kit

= Catheter Hub / Cap / Tubing Care

= Adhere to CDC-rec’d tubing/cap change
Intervals/indications

* Prepackaged Cap Change Kit/Cart/Central

Location





Infection Rate, Insertion & Malntenance Compllance
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Catheter Entry Audi

Catheter Entry Obszervations
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Audit Tool Use:
Notes From the Field

Amount of data collected
— Push back or “cheating”

Need buy in from leadership - it takes a village

You do the work & data not shared

— Need mechanism for simple collection, analysis &
feedback

Procedures involving 2 personnel facilitate
auditing each other

— Tubing change

— Blood draw





Feedback: Ensuring That Everyone
Knows The Score

e Qutcomes

— Intervals between
consecutive CLABSI

cases
e Process Audits

— Hand HygienelOO%'

_ _ 50%0
— Line Maintenance

— Line Insertion

e Celebration
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Reflection and Feedback:
Targeting Every BSI

-
BL.OOD CULTURE MB—08-35421 Collected: 050CTO08 1445
Source: BLCOD Received: 050CT08 1451
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Reflection and Feedback:
Each “Accidental” Infection Investigated:

RCA Similarities & BSI-CSI-Differences

What happened?

— Real-time, Structured (Evidence-based) Investigations of Verbal
and Documented Record

Why did it happen (system lenses)?
— Identify process variation(s) that may lead to error

What could you do to reduce risk?
— Spur development of prevention strategies: Refer to QI process
— Spur building a “Culture of Safety”. Refer to QI process
* Focus is on the system, rather than the individual
How to you know risk was reduced? Refer to QI process
— Create policy/process/procedure
— Ensure staff know policy
— Evaluate if policy is used correctly






Positive Blood Culture Review
Version 14: 01-07-10 Queries/comments to
david.wirtschafter@juno.com
Center

10/15/2009 DOB: __/ [/
540 Birth Wt (gm)
25 27 Gest Age-WWks.Days
11/26/2009 Date when 1st Positive Blood Culture drawn

Enter

Record below: Risk factors at time blood culture drawn and
data about the blood culture

Y/N/SKip  Risk Factors:

No

~NoO O EWN =

[Y/N] Immunocompromised

[Y/N] Compromised skin integrity

[Y/N] Open body cavity

[Y/N] Ostomy present

[Y/N] Surgical site infection receiving Rx

[Y/N] Other risk factors: (state next item)

[text] Other risk factors

**(Catheter Information:Only relevant if line(s) present (or
discontinued) within the 48 hrs prior to first blood culture

8 yesdine pres¢[ ] No deep line present™

9
10
11
12
13
14

15

16 Neck

17

0 [ ]# days PIV present™ (if multiple site, note only longest)
0 Estimate # IV start attempts in last 72 hrs:
0 [ |# days UAC present™ prior to first blood culture
0 [ ]# days UVC present™ prior to first blood culture
0 [ ]# days PICC present™ prior to first blood culture
Site:

27 [ ]# days Other CENTRAL line present* prior to first blood culture
Site:
Estimate total # times all lines accessed during the last 72
15 hours (including for meds/blood draws/ tubing changes, etc)

18 11/25/2010 Last date of tubing changed:

19

20 No
21 No
22 No
23 No

24
25
26

27
28

29

Last date dressing changed: (applies only to umbilical and central lines)
Infusates in Past 72 hours: answer all

[ ]TPN

[ ]Lipids

[ ]Blood products

[ ] Steroids (at least > 3 x physiologic doses)

Additional comments about data quandaries or comments

Considering all blood cultures drawn for this sepsis workup
0 # peripheral blood cultures drawn?
0 # peripheral positive?
1 #line blood cultures drawn?
1 #line positive?

Comments and Lessons Learned:

Enter

Item #  Y/N/Skip

30 NO
31 NO
32 yes
33 yes
34
35
36
37 no

38 no
39 nonhe

40 None
41 No
42 No
43 Skip
44 No
45 No

46 No
47 No
48 No
49 No
50 Skip
51 Skip
52 Skip
53 No
54

55 no

25-Nov

[Y/N] Blood transfusion in last 72 hours
[Y/N] NCPAP/Nasal cannula
[Y/N] Feeding tube:
[Y/N] Tube continuously indwelling?
if so Date last changed:

122 Enteral fluids:~___ml/kg/d;

enter>

enter>

enter>

Parenteral nutrtion:~___ml/kg/d
[Y/N] Major surgery within past week or

[Y/N] Major surgery before past week
Specify most recent major op:

[Y/N] Antibacterial patch in use

[Y/N] Abnormal CL site appearance on day culture drawn
[Y/N] Line-related phlebitis

[Y/N] Compromised dressing

[Y/N] Vomiting onto line dressing
[Y/N] Stool/Urine onto line dressing

[Y/N] Line repairedfexchanged in past 48 hours
[Y/N] Line leaking events
[Y/N] Care by temporary staff
[Y/N] Care by non-NICU staff
[Y/N] Staffing difficulties
[Y/N] Improper line set-up
[Y/N] Tubing/infusate NOT changed appropriately (method#ime)
[Y/N] Any other unusual event: (specify)
Specify:
[Y/N] Line discontinued < 48 hrs prior to drawing blood culture
Indicate below your best judgement on how to classify the positve
blood culture: select most appropriate category
CLABSI-pathogenic species
Indicate how sure you are about your classification on a scale of
1(<20%: very uncertain) to 5 (100%: very certain)

Action Plan: (Please relate to Fishbones, as applicable):





BSI Evaluation: Developing New
Process Hypotheses & Interventions

« Diagnosis: Prepping and accessing arterial lines

« Diagnosis: Blood culture volume, source(s), pooling of
samples

* Line location: near the diaper area

 Dressing and Redressing lines: association;
opportunities for improvement

e Time when fluids changed: before or after shift change
affects staff's cadence

e EXxcessive line entry:
e EXxcessive abdominal distension secondary to NCPAP
e |nfections associated with withdrawing catheters





The Collaborative Process 1.
Building Communities of Practice

http://en.wikipedia.org/wiki/Community_of Practice

« Biweekly phone conferences’ “hot topics”
— Diagnostic criteria
— Chorhexidine use and restrictions
— Closed medication systems
— Closed vascular system design
— Catheter insertion practices
— Dressing change practices
— Implementing CLIP reporting
— Positive blood stream evaluation process

* Colloborative Meetings’ “hot topics”

— “Stop the line”- empowering staff to voice concerns
— Positive blood stream evaluation process

— Communication about days since the last CLABSI
— “Rounding for outcomes’

 Levels of Collaboration: within NICU, within centers and between centers





Kaiser “Best Practices” for the
NICU

e Barriers:
— System wide purchasing agreements
— Pockets of resistance/skepticism that inhibit change

« Advantages:

— High potential and resources for system wide
networking and collaboration

— Resources for rolling out change packages
— Resources for evaluating change

e Collaborative Model Practices

— Nursing and physician leadership: setting practice
expectations and providing optimal training

— “Critical event” audit and feedback fully implemented
— Real time reflection on undesirable events
— Monthly ICP-NICU event rounds/reviews





The “Bundle”: Insertion & Maintenance

Performance Expectations

Considerations

Insertion

Considerations

1. Maximum sterile barrier precautions utilized

-Cover entire infant with sterile drapes or as much as
affords safe observation.

-Recommend staff wear face mask when within 3 feet
of sterile field

2. Skin disinfected with Chlorhexidine (CHG) or
povidone iodine (PI)

-Apply over 30 seconds & allow to dry (exception
aqueous CHG)

3. Dedicated team for placement & maintenance

- Insertion training course, including sterile technique,
hand hygiene, use of maximum sterile barrier
precautions, proper skin disinfection

-Educational competencies for all aspects of care

4. All supplies required for the procedure should be
available at the bedside prior to catheter insertion

5. Hand hygiene standards met

6. Insertion checklist utilized

-Standardize critical elements of line insertion
-Ensure staff observers are skilled in monitoring
elements of sterile technique.

7. Staff empowered to stop non-emergent procedure if
sterile technique not followed

Maintenance

Considerations

Assessment & Site Care

1. Daily assessment and documentation of catheter
need included as part of multidisciplinary rounds and
review of daily goals

When catheter used primarily for nutritional purposes:,
-Consider removal when infant reaches =120
ml/kg/day enteral nutrition

-Consider discontinuing lipids when infant reaches
>2.5gm/kg/day of enteral fat intake

2. Review dressing integrity and site cleanliness daily

Change PRN using sterile technique and CHG or PI
for skin antisepsis

Tubing, injection ports, catheter entry

1. Use “closed” systems for infusion, blood draws &
medication administration

-May use manufactured or improvised closed system.
If stopcocks are used, port(s) are capped with
swabable needleless connector(s).

-Define consistent practice to be used when
accessing catheters

2. Assemble and connect infusion tubing using aseptic
or sterile technique. Configure tubing consistently for
each type of VAD.

-Sterile technique ideally includes sterile barrier for
tubing assembly and wearing of face mask, hat, sterile
gloves & 2 staff members performing connection to
central catheter

-Aseptic technique includes clean barrier for tubing
assembly & wearing of clean gloves

3. Scrub needleless connector using friction with either
alcohol or CHG/alcohol swab for at least 15 sec. prior
to entry. Allow surface to dry prior to entry.

4. Clean gloves for all VAD entries & hand hygiene
utilized before & after glove use

Standard precautions

5. Use pre-filled, flush containing syringes wherever
feasible

-Higher risk of contamination when flush withdrawn
from another container by a nurse

6. Staff empowered to stop non-emergent procedure
if sterile technique not followed






The “Meta-Bundle:” Dx & Leadership

Administrative Leadership

Considerations

1. Demonstrable administrative involvement in and
support for achieving Zero Healthcare-Associated
Infections

2. Engage Staff with feedback:
-Posting days since last CABSI
-Posting CABSI rates

-Annotate CABSI rates with descriptions and dates of
practice changes
-Celebrations of successes

3. Perform investigation and analysis of each CABSI

-Begin process ASAP & within 24 hours of CABSI
notification. Review opportunities for system
improvements after each event.

4. Surveillance activities of critical processes related to
sustaining the gains:

a. Hand Hygiene

b. Adherence to unit catheter management and
entry standards

c. Monitor patient processes off unit for bundle
compliance

d. Unit personnel support for the “Stop the Line”
safety culture

a. Capture 50 HH observations/month/activity using
consistent observers

b. As above initially, then smaller volume less
frequently.

c. Prospectively establish and maintain bundle
compliance with off unit service departments, e.g.
operating rooms (Anesthesiology and Pediatric
Surgery), radiology suite (Radiology).

d. Empower staff to stop intervention at any time when
technique is being breached.

5. Competent trained personnel to perform specialized
maintenance activities

-Consider specialized team for dressing changes,
catheter repair, catheter clearance of blockage

CABSI Diagnosis And Classification

Considerations

1. Two blood cultures drawn from separate sites,
following skin disinfection with Pl or CHG, within 48 hrs
of each other.

-One culture may be from a central line site if a
second peripheral site is not feasible, taking into
account circumstances such as vessel accessibility,
pain and the infant’s clinical status.

-The recommended neonatal culture volume is = 1 ml

2. The diagnosis of a laboratory confirmed (LC)
catheter-associated BSI (CABSI) can only be made in
the absence of another clinically appreciated infectious
focus, the presence of one or more positive blood
cultures, and one of the following three criteria being
met:

Criteria 1) at least one blood culture growing a
recognized pathogen (see Considerations); or

Criteria 2) at least two blood cultures growing a
recognized contaminant (see Considerations) and the
presence of one (or more) clinical signs of generalized
infection (either Fever > 38 °C (see Considerations) or
Hypotension; or

Criteria 3) Age < 1yr AND one of the following:
Fever (see Considerations), Hypothermia (<37 °C
rectal), apnea, or bradycardia.

See: http://www.cdc.gov/ncidod/dhgp/pdf/nhsn/NHSN_
Manual_PatientSafetyProtocol _CURRENT.pdf

- Recognized pathogens are those not named as
common skin contaminants.

- Common skin contaminants: diphtheroids, Bacillus
species, Propioni-bacterium species, coagulase-
negative staphylococci including S. Epidermidis,
viridans group streptococci, Aerococcus or Micrococci
-Fever: per the CDC’s NHSN, the neonatal
equivalents of > 38 °C rectal are:

(38 °C rectal/tympanic/temporal art 37 °C oral = 36 °C axillary)
-Hypotension is not defined further.

-Hypothermia: per the CDC’s NHSN, the neonatal
equivalents of < 37 °C are:

(37°C rectal/tympanic/temporal artery = 36°C oral = 35°C axillary)
However this collaborative does not believe the temperature
equivalences specified by NHSN realistically reflect their neonatal
populations’ temperature data.

Instead the collaborative recommends that axillary
temperatures should be considered as a
screening method; axillary temperatures < 36.0 °C
(< 96.8 °F) should be tentatively labeled as
“hypothermia’” and axillary temperatures > 38.0 °C
(> 100.4 °F) should be tentatively labeled as fever.

Because of the variability in axillary temperature readings, the
presence of an elevated or hypothermic temperature will only be
termed confirmed if there have been_at least two consecutive
abnormal axillary measurements or one abnormal axillary and
one abnormal rectal (or other core) measurement.
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2013 Antiseptic Impregnated Central Catheters for CLABSI Reduction



2012 :

1. Effective: Monzillo V, Corona S, Lanzarini P, Dalla Valle C, Marone P.  Chlorhexidine-silver sulfadiazine-impregnated central venous catheters: in vitro antibacterial activity and impact on bacterial adhesion.  New Microbiol. 2012 Apr;35(2):175-82. In conclusion, the findings suggest that C-SS coated catheters prevent in vitro bacterial adhesion.

2. Effective: Weber JM, Sheridan RL, Fagan S, Ryan CM, Pasternack MS, Tompkins RG.  Incidence of catheter-associated bloodstream infection after introduction of minocycline and rifampin antimicrobial-coated catheters in a pediatric burn population.  J Burn Care Res. 2012 Jul;33(4):539-43. MR antimicrobial-coated catheters significantly reduced the incidence of CABSI in this pediatric burn population compared with noncoated catheters.

3. Effective: Raad I, Mohamed JA, Reitzel RA, Jiang Y, Raad S, Al Shuaibi M, Chaftari AM, Hachem RY.  Improved antibiotic-impregnated catheters with extended-spectrum activity against resistant bacteria and fungi. Antimicrob Agents Chemother. 2012 Feb;56(2):935-41. Our study shows that novel CHX-M/R-coated catheters have unique properties in completely inhibiting biofilm colonization of MRSA, VRE, P. aeruginosa, and fungi in a manner superior to that of M/R- and chlorhexidine-treated catheters.

4. Limited benefit: Novikov A, Lam MY, Mermel LA, Casey AL, Elliott TS, Nightingale P.  Impact of catheter antimicrobial coating on species-specific risk of catheter colonization: a meta-analysis.  Antimicrob Resist Infect Control. 2012 Dec 3;1(1):40. Commercially-available antimicrobial CVCs in clinical use may become colonized with distinct microbial flora probably related to their antimicrobial spectrum of activity. Some of these antimicrobial CVCs may therefore have limited additional benefit or more obvious advantages compared to standard CVCs for specific microbial pathogens.

NOTE OF warning:  Guleri A, Kumar A, Morgan RJ, Hartley M, Roberts DH.Anaphylaxis to chlorhexidine-coated central venous catheters: a case series and review of the literature. Surg Infect (Larchmt). 2012 Jun;13(3):171-4. Anaphylactic reactions to chlorhexidine are rare – 3 cases reviewed in patients presenting for cardiac surgery.

In development :

1. Cobrado L, Silva-Dias A, Azevedo MM, Pina-Vaz C, Rodrigues AG.  In vivo antibiofilm effect of cerium, chitosan and hamamelitannin against usual agents of catheter-related bloodstream infections.  J Antimicrob Chemother. 2013 Jan;68(1):126-30. (The aim of this study was to determine the in vivo antibiofilm activity of biocompatible and inexpensive compounds, such as cerium nitrate, chitosan and hamamelitannin, against usual agents of CRBSIs.)

PRIOR TO 2012 :

1. Gilbert RE, Harden M. “Effectiveness of impregnated central venous catheters for catheter related blood stream infection: a systematic review.”Curr Opin Infect Dis. 2008 Jun;21(3):235-45.

2. Lorente L, Lecuona M, Ramos MJ, Jiménez A, Mora ML, Sierra A. “Rifampicin-miconazole-impregnated catheters save cost in jugular venous sites with tracheostomy”. Eur J Clin Microbiol Infect Dis. 2011 Dec 22. 

3. Maki DG et al. “Prevention of central venous catheter related bloodstream infection by use of an antiseptic impregnated catheter. A randomized controlled trial”. Ann Intern Med 1997 Aug 15;127(4):257-66.

4. Raad I, Hana H. “Intravascular catheters impregnated with antimicrobial agents: a milestone in the prevention of bloodstream infections”. Support Care Cancer 1999. 1999 Nov;7(6):386-90.

5. Raad I, Mohamed JA, Reitzel RA, Jiang Y, Raad S, Al Shuaibi M, Chaftari AM, Hachem RY. “Improved Antibiotic Impregnated Catheters with Extended Spectrum Activity Against Resistant Bacteria and Fungi”. Antimicrob Agents Chemother. 2011 Nov 28. 

6. Rupp ME et al. “Effect of a second generation venous catheter impregnated with chlorhexidine and silver sulfadizine on central catheter related infections: a randomized controlled trial”. Ann Intern Med 2005 Oct 18;143(8):570-80.

7. Tran PL, Lowry N, Campbell T, Reid TW, Webster DR, Tobin E, Aslani A, Mosley T, Dertien J, Colmer-Hamood JA, Hamood AN. “An Organoselenium Compound Inhibits Staphylococcus aureus Biofilms on Hemodialysis Catheters in Vivo”. Antimicrob Agents Chemother. 2011 Nov 28. 

8. Veenstra DL et al. “Efficacy of antiseptic-impregnated central venous catheters in preventing catheter-related bloodstream infection: a meta-analysis.”JAMA. 1999 Jan 20;281(3):261-7. 

9. Veenstra DL, Saint S, Sullivan SD. “Cost-effectiveness of antiseptic-impregnated central venous catheters for the prevention of catheter-related bloodstream infection.”JAMA. 1999 Aug 11;282(6):554-60. 








_1428220750.pdf
Prevent infection:
use BIOPATCH® correctly.

Your catheter is a direct conduit for prescribed fluids to enter

your bloodstream. As such, it is also a potential passage

for bacteria from the skin to migrate into your bloodstream

and cause an infection. It is essential to protect your catheter
insertion site correctly to reduce the chances of infection.

This is why your doctor has given you the #1 product on the
market — BIOPATCH® Disk. BIOPATCH® is the ONLY product of its
kind PROVEN to reduce bloodstream and local infections in
patients with central venous and arterial catheters! For its power-
ful antimicrobial agent and unique delivery technology to work
most effectively, you must remove and apply it correctly.

This guide is provided to you under the direction of your
physician or healthcare professional.

Follow instructions on reverse.

i
|
- BIOPATCH

\-/ Protective Disk with CHG

Catheter






Frequency of change:

3 Every 7 days ~ . &
Q Other J oy J
3150 3151 3152

How to change your BioPAatcH® Disk:

It's important to keep your catheter insertion site clean, and to change your BioPATCH® on
time to help prevent infection. Be sure to follow the steps below:

Wash hands thoroughly. Cleanse area as directed Place new BIOPATCH®
by your doctor. around catheter blue
Apply gloves.
PP 9 side up.

Peel film away from catheter.
Existing BIOPATCH® comes
away with film. Dispose.

Align catheter with radial Ensure complete contact For Full Prescribing
slit (for easy removal). between BIOPATCH® Information or
and skin. technical support,

Ensure edges of slit call 1-877-ETHICON

touch (for maximum Secure catheter and N
efficacy). BIOPATCH® with transparent (1-877-384-4266) or visit
film dressing. WWwW.BIOPATCH.com

WARNING: Not for use on premature ®
%WW infants or patients with known sensitivity IO A I CH
C to CHG. Safety and effectiveness in

% Wound Management children under 16 years of age has not
© Adivision of ETHICON, INC. been established. Protective Disk with CHG
References

1 Maki DG, Mermel L, Genthner D, Hua S, Chiacchierini RP. An evaluation of BIOPATCH® Antimicrobial Dressing compared
to routine standard of care in the prevention of catheter-related bloodstream infection. Johnson & Johnson Wound
Management, a division of ETHICON, INC. 2000. Data on file.

©ETHICON, INC. 2008 BP-059
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The Johns Hopkins Hospital Policy Number IFC035
h‘?& INTERDISCIPLINARY CLINICAL PRACTICE MANUAL Effective Date 5/1/07

88 Subject Page lof 1
e .
ADULT VASCULAR ACCESS DEVICE (VAD) POLICY:

Supersedes 12/05

APPENDIX C CENTRAL LINE CHECKLIST

Central Line Insertion Care Team Checklist
Pt Name Hx # Unit Date/Time

A minimum of 5 supervised successful procedures in both the chest and femoral sites is required (10 total). If a physician successfully performs
the 5 supervised lines in one site, they are independent for that site only. A total of 3 supervised re-wires is required prior to performing a rewire
independently. Supervisor Role: 2" year resident and above (approved for line placement). Assistant Role: RN, ClinTech, MD, NP, PA
(responsible for completing checklist).

If there is a deviation in any of the critical steps, immediately notify the operator and stop the procedure until corrected. If a correction is
required, make a check mark in the “Yes with reminder” column and note what correction was made in the comment space, if applicable.
Uncorrected deviations and complications of line placement are to be reported in PSN. Contact the Attending if any item on the checklist is not
adhered to or with any concerns. PLEASE RETURN COMPLETED FORM TO THE DESIGNATED PERSON IN YOUR AREA.

Critical Steps Yes Yes with | Procedure Deviation: Comments:
v reminder | Complete PSN report
Before the procedure, did the operator:
Obtain informed consent e Lucy
Obtain supervision if needed (see roles above) e Lucy N/A O
Perform a time-out/ briefing e Lucy
Confirm hand washing/sanitizing immediately prior e ey
Operator(s):cap, mask, sterile gown/gloves, eye protection e Lucy
Supervisor: cap, mask, sterile gown/gloves, eye protection @ ) N/A O
Assistant: cap, mask, isolation gown and gloves, eye protection (if at
risk for entering sterile field, use sterile gown and gloves)
Properly position to prevent air embolism @ )
For Chest/EJ: Trendelenburg (HOB < 0 degrees) For Femoral:
supine
Sterilize procedure site (chlorahexidine) e Lucy
Allow site to dry
Use sterile technique to drape from head to toe e »°)
Utilize local anesthetic and/or sedation N/A O
During the procedure, did the operator:
Maintain a sterile field e Lucy
Monitor that lumens were not cut e Lucy N/A O
Clamp any ports not used during insertion (to avoid air embolism, @ ) N/A O
clamp all but distal port)
Obtain qualified second operator after 3 unsuccessful sticks (except @ ) N/A O
if emergent)
Aspirate blood from each lumen (to avoid air embolism and ensure @ *)
intravascular placement)
Transduce CVP or estimate CVP by fluid column (to avoid @ *) N/A for fluoroscopy
arterial placement). procedures [J
After the procedure, did the operator:
Clean blood from site using antiseptic agent (chlorhexidine), apply @ =)
sterile dressing
Verify placement by x-ray (tip in SVC/RA junction) @ =) N/A for fluoroscopy
procedures [
Operator Supervisor Assistant
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2013 Sutureless Anchoring of Central Line 



2012:

Skin glue:

1. Simonova G, Rickard CM, Dunster KR, Smyth DJ, McMillan D, Fraser JF. Cyanoacrylate tissue adhesives - effective securement technique for intravascular catheters: in vitro testing of safety and feasibility. Anaesth Intensive Care. 2012 May;40(3):460-6.

Adhesive dressing:

2. Cotogni P, Pittiruti M, Barbero C, Monge T, Palmo A, Boggio Bertinet D. Catheter-Related Complications in Cancer Patients on Home Parenteral Nutrition: A Prospective Study of Over 51,000 Catheter Days. JPEN J Parenter Enteral Nutr. 2012 Sep 20. 

Prior to 2012:

1. Frey AM, Schears GJ. “Why are we stuck on tape and suture? A review of catheter securement devices.” J Infus Nurs. 2006 Jan-Feb;29(1):34-8. 

2. Graf JM, Newman CD, McPherson ML. “Sutured securement of peripherally inserted central catheters yields fewer complications in pediatric patients.” JPEN J Parenter Enteral Nutr. 2006 Nov-Dec;30(6):532-5.

3. Kline, A. “Pediatric catheter related bloodstream infections: latest strategies to decrease risk:” AACN Clinical Issues: Advanced Practice in Acute & Critical Care 16(2):185-198, April/June 2005.
Business Editors/Health and Medical Writers, “CDC Hightlights Catheter Securement Devices, Venetec Announces”.BW HealthWire Aug 16, 2002.

4. Mermel LA, “Re: sutureless securement device reduces complications of peripherally inserted central venous catheters.”J Vasc Interv Radiol. 2002 Aug;13(8):855. 

5. O'Grady NP et al. “Guidelines for the Prevention of Intravascular Catheter-Related Infections 2011”. Healthcare Infection Control Practices Advisory Committee (HICPAC).

6. Safdar N, Maki DG. “Risk of catheter-related bloodstream infection with peripherally inserted central venous catheters used in hospitalized patients.” Chest. 2005 Aug;128(2):489-95 

7. Yamamoto AJ et al. “Sutureless securement device reduces complications of peripherally inserted central venous catheters.”J Vasc Interv Radiol. 2002 Jan;13(1):77-81. 






Documentation Foley Catheter insertion and Care in Health Connect





1.  Add LDA – Urine Catheter to document insertion

2.  Document initial amount of urine obtained – empty the bag























3.  If catheter is present on admission add comment next to Placement Date























4.  Document the 5 elements of the bundle each shift:
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CLABSI Prevention IV Team



2012:

1. Holzmann-Pazgal G, Kubanda A, Davis K, Khan AM, Brumley K, Denson SE.  Utilizing a line maintenance team to reduce central-line-associated bloodstream infections in a neonatal intensive care unit.  J Perinatol. 2012 Apr;32(4):281-6. 



Prior to 2012:

1. Bosma TL, Jewesson PJ. An infusion program resource nurse consult service: our experience in a major Canadian teaching hospital. J Infus Nurs 2002; 25:310–5. 

2. Brunelle D. Impact of a dedicated infusion therapy team on the reduction of catheter-related nosocomial infections. J Infus Nurs 2003; 26:362–6. 

3. Collignon PJ et al. “Intravascular catheter bloodstream infections: an effective and sustained hospital-wide prevention program over 8 years.”Med J Aust. 2007 Nov 19;187(10):551-4.

4. Harnage SA. “A PICC team ends CRBSIs”. RN 2008 May;71(5):34-6, 38-9.

5. Hawes ML. A proactive approach to combating venous depletion in the hospital setting. J Infus Nurs 2007; 30:33–44. 

6. Hunter MR. Development of a Vascular Access Team in an acute care setting. J Infus Nurs 2003; 26:86–91. 

7. Meier PA, et al. “Impact of a dedicated intravenous therapy team on nosocomial bloodstream infection rates.” Am J Infect Control. 1998 Aug;26(4):388-92.

8. Miller JM, Goetz AM, Squier C, Muder RR. “Reduction in nosocomial intravenous device-related bacteremias after institution of an intravenous therapy team.” J Intraven Nurs. 1996 Mar-Apr;19(2):103-6.

9. Miller JM, Goetz AM, Squier C, Muder RR. Reduction in nosocomial intravenous device-related bacteremias after institution of an intravenous therapy team. J Intraven Nurs 1996; 19:103–6. 

10. Nehme AE. Nutritional support of the hospitalized patient. The team concept. JAMA 1980; 243:1906–8. 

11. Nehme AE. Nutritional support of the hospitalized patient: the team concept. JAMA 1980;243:1906–8.

12. O'Grady NP et al. “Guidelines for the Prevention of Intravascular Catheter-Related Infections 2011”. Healthcare Infection Control Practices Advisory Committee (HICPAC).

13. Palefski SS, Stoddard GJ. The infusion nurse and patient complication rates of peripheral-short catheters. A prospective evaluation. J Intraven Nurs 2001; 24:113–23. 

14. Pierce CA, Baker JJ. A nursing process model: quantifying infusion therapy resource consumption. J Infus Nurs 2004; 27:232–44. 

15. Scalley RD, Van CS, Cochran RS. The impact of an i.v. team on the occurrence of intravenous-related phlebitis. A 30-month study. J Intraven Nurs 1992; 15:100–9. 

16. Soifer NE, Borzak S, Edlin BR, Weinstein RA. “Prevention of peripheral venous catheter complications with an intravenous therapy team: a randomized controlled trial.” Arch Intern Med. 1998 Mar 9;158(5):473-7.

17. Soifer NE, Borzak S, Edlin BR, Weinstein RA. Prevention of peripheral venous catheter complications with an intravenous therapy team: a randomized controlled trial. Arch Intern Med 1998; 158:473–7. 

18. Soifer NE, Borzak S, Edlin BR, Weinstein RA. Prevention of peripheral venous catheter complications with an intravenous therapy team:a randomized controlled trial. Arch Intern Med 1998;158:473–7.

19. Taylor T, Massaro A, Williams L, Doering J, McCarter R, He J, Talley L, Short B.  Effect of a dedicated percutaneously inserted central catheter team on neonatal catheter-related bloodstream infection.  Adv Neonatal Care. 2011 Apr;11(2):122-8. 

20. Tomford JW et al. “Intravenous therapy team and peripheral venous catheter-associated complications. A prospective controlled study.” Arch Intern Med. 1984 Jun;144

21. Tomford JW, Hershey CO, McLaren CE, Porter DK, Cohen DI. Intravenous therapy team and peripheral venous catheter-associated complications. A prospective controlled study. Arch Intern Med 1984; 144:1191–4. 

22. Tomford JW, Hershey CO. The IV therapy team: impact on patient care and costs of hospitalization. NITA 1985;8:387–9.




_1428137380.doc
2013 Antibiotic Locks (specific patient populations)

2012:


1. Dialysis: 

· Boyce JM.  Prevention of central line-associated bloodstream infections in hemodialysis patients.  Infect Control Hosp Epidemiol. 2012 Sep;33(9):936-44. 


· Broom JK, Krishnasamy R, Hawley CM, Playford EG, Johnson DW.  A randomised controlled trial of Heparin versus EthAnol Lock THerapY for the prevention of Catheter Associated infecTion in Haemodialysis patients -- the HEALTHY-CATH trial.  BMC Nephrol. 2012 Nov 2;13(1):146. 


· Mandolfo S.  Central venous catheter lock to prevent thrombosis and bacterial infection.  G Ital Nefrol. 2012 May-Jun;29(3):301-7.


2. Intestinal failure: 

· Ralls MW, Blackwood RA, Arnold MA, Partipilo ML, Dimond J, Teitelbaum DH.  Drug shortage-associated increase in catheter-related blood stream infection in children. Pediatrics. 2012 Nov;130(5):e1369-73. 

· Piper HG, Wales PW.  Prevention of catheter-related blood stream infections in children with intestinal failure.  Curr Opin Gastroenterol. 2013 Jan;29(1):1-6.


3. Long term parenteral nutrition (hospital, home, SNF): 

· Pieroni KP, Nespor C, Ng M, Garcia M, Hurwitz M, Berquist WE, Kerner JA Jr.  Evaluation of Ethanol Lock Therapy in Pediatric Patients on Long-Term Parenteral Nutrition.  Nutr Clin Pract. 2012 Dec 11. 

· Corrigan ML, Pogatschnik C, Konrad D, Kirby DF.  Hospital Readmissions for Catheter-Related Bloodstream Infection and Use of Ethanol Lock Therapy: Comparison of Patients Receiving Parenteral Nutrition or Intravenous Fluids in the Home vs a Skilled Nursing Facility. JPEN J Parenter Enteral Nutr. 2012 May 29. 

4. Pedi/onc: 

· Wolf J, Shenep JL, Clifford V, Curtis N, Flynn PM.  Ethanol lock therapy in pediatric hematology and oncology. Pediatr Blood Cancer. 2013 Jan;60(1):18-25. 

· Dumichen MJ, Seeger K, Lode HN, et al. randomized controlled trial of taurolidine citrate versus heparin as catheter lock solution in pediatric pateints with hematologic malignancies.  J hosp Infect. 2012; 80:304-309. http://download.journals.elsevierhealth.com/pdfs/journals/0195-6701/PIIS0195670112000199.pdf

In development:


1. Chauhan A, Lebeaux D, Ghigo JM, Beloin C.  Full and Broad-Spectrum In Vivo Eradication of Catheter-Associated Biofilms Using Gentamicin-EDTA Antibiotic Lock Therapy.  Antimicrob Agents Chemother. 2012 Dec;56(12):6310-8. 



_1428134786.doc
2013 ETT Innovations (Antiseptic impregnated, continuous subglottic suction, micro-cuff, nanomodified), Resp devices (mucus shaver) cuff pressure 


2012:


1. Berra L, Coppadoro A, Bittner EA, Kolobow T, Laquerriere P, Pohlmann JR, Bramati S, Moss J, Pesenti A.  A clinical assessment of the Mucus Shaver: a device to keep the endotracheal tube free from secretions.  Crit Care Med. 2012 Jan;40(1):119-24. 

2. Fernandez JF, Levine SM, Restrepo MI.  Technologic advances in endotracheal tubes for prevention of ventilator-associated pneumonia. Chest. 2012 Jul;142(1):231-8. 


3. Li X, Yuan Q, Wang L, Du L, Deng L. Silver-coated endotracheal tube versus non-coated endotracheal tube for preventing ventilator-associated pneumonia among adults: A systematic review of randomized controlled trials.  J Evid Based Med. 2012 Feb;5(1):25-30. 


4. Machado MC, Tarquinio KM, Webster TJ.  Decreased Staphylococcus aureus biofilm formation on nanomodified endotracheal tubes: a dynamic airway model.  Int J Nanomedicine. 2012;7:3741-50. 

5. Pinciroli R, Mietto C, Berra L.  Respiratory therapy device modifications to prevent ventilator-associated pneumonia. Curr Opin Infect Dis. 2013 Apr;26(2):175-83.


6. Ramirez P, Bassi GL, Torres A.  Measures to prevent nosocomial infections during mechanical ventilation.  Curr Opin Crit Care. 2012 Feb;18(1):86-92. 


Prior to 2012:


1. Akca O. “Endotracheal tube cuff leak: can optimum management of cuff pressure prevent pneumonia? Crit Care Med. 2007 Jun;35(6):1624-6. 


2. Asai T, Shingu K. “Leakage of fluid around high-volume, low-pressure cuffs apparatus A comparison of four tracheal tubes.” Anaesthesia. 2001 Jan;56(1):38-42.

3. Berra L et al. “Endotracheal trubes coated with antiseptics decrease bacterial colonization of the ventilator circuits, lungs, and endotracheal tube.” Anesthesiology 2004 Jun;100(6):1446-56. 

4. Berra L et al. “Internally coated endotracheal tubes with silver sulfadiazine in polyurethane to prevent bacterial colonization: a clinical trial.” Intensive Care Med 2008 June;34(6):1030-7.


5. Coppadoro A, Berra L, Bigatello LM. “Modifying endotracheal tubes to prevent ventilator-associated pneumonia”. Curr Opin Infect Dis. 2011 Apr;24(2):157-62.


6. Hsieh HY, Tuite PK. “Prevention of ventilator-associated pneumonia: what nurses can do. ”Dimens Crit Care Nurs. 2006 Sep-Oct;25(5):205-8. 


7. Kollef MH et al. “Silver-coated endotracheal tubes and incidence of ventilator associated pneumonia: the NASCENT randomized trial.” 2008 Aug 20;300(7):805-13.


8. Kolobow T, Berra L, Li Bassi G, Curto F. Novel system for complete removal of secretions within the endotracheal tube: the Mucus Shaver.  Anesthesiology. 2005;102(5):1063-1065

9. LiBassi G et al. « Reduced burden of bacterial airway colonization with a novel silver-coated endotracheal tube in a randomized multiple-center feasibility study. » Crit Care Med 2006 Nov;34(11):2766-72.


10. Lorente, L et al. “Influence of an endotracheal tube with polyurethane cuff and subglottic secretion drainage on pneumonia” Am J Resp Crit Care Med 2007 Dec 1;176(11):1079-83.


11. Ramirez P, Bassi GL, Torres A. “Measures to prevent nosocomial infections during mechanical ventilation” Curr Opin Crit Care. 2011 Dec 18. 


12. Rewa O, Muscedere J. “Ventilator-associated pneumonia: update on etiology, prevention, and management”. Curr Infect Dis Rep. 2011 Jun;13(3):287-95.


13. Shorr A, O’Malley P. “Continuous subglottic suctioning for the prevention of ventilator associated pneumonia”. Chest. 2001;119:228-235.
Kollef MH, Skubas NJ, Sundt TM. “A randomized clinical trial of continuous aspiration of subglottic secretions in cardiac surgery patients.” Chest. 1999 Nov;116(5):1339-46. 


14. Young PJ, Basson C, Hamilton D, Ridley SA. “Prevention of tracheal aspiration using the pressure-limited tracheal tube cuff.” Anaesthesia. 1999 Jun;54(6):559-63.


15. Young PJ, Burchett K, Harvey I, Blunt MC. “The prevention of pulmonary aspiration with control of tracheal wall pressure using a silicone cuff.” Anaesth Intensive Care. 2000 Dec;28(6):660-5. 


16. Young PJ, Wyncoll DL. “Continuous cuff pressure control and the prevention of ventilator-associated pneumonia.” Crit Care Med. 2007 Oct;35(10):2470-1 



_1427193756.doc
2013 References: CHG cloths for prevention of CLABSI


2012 - 2013:


1. Deride LP, Dautzenberg MJ, Bonten MJ.  Chlorhexidine body washing to control antimicrobial-resistant bacteria in intensive care units: a systematic review.  Intensive Care Med. 2012 Jun;38(6):931-9. 

2. Karki S, Cheng AC.  Impact of non-rinse skin cleansing with chlorhexidine gluconate on prevention of healthcare-associated infections and colonization with multi-resistant organisms: a systematic review.  J Hosp Infect. 2012 Oct;82(2):71-84. 


3. Michael W. Climo, M.D., Deborah S. Yokoe, M.D., M.P.H., David K. Warren, M.D., Trish M. Perl, M.D., Maureen Bolon, M.D., Loreen A. Herwaldt, M.D., Robert A. Weinstein, M.D., Kent A. Sepkowitz, M.D., John A. Jernigan, M.D., Kakotan Sanogo, M.S., and Edward S. Wong, M.D Effect of Daily Chlorhexidine Bathing on Hospital-Acquired Infection N Engl J Med February 7, 2013;368:533-542.


4. Miller SE, Maragakis LL.  Central line-associated bloodstream infection prevention. Curr Opin Infect Dis. 2012 Aug;25(4):412-22.


5. Milstone A et al “Daily chlorhexidine bathing to reduce bacteraemia in critically ill children: a multicentre, cluster-randomised, crossover trial” Lancet, Early Online Publication, 28 January 2013.

6. O'Horo JC, Silva GL, Munoz-Price LS, Safdar N. The efficacy of daily bathing with chlorhexidine for reducing healthcare-associated bloodstream infections: a meta-analysis. Infect Control Hosp Epidemiol. 2012 Mar;33(3):257-67. doi: 10.1086/664496. Epub 2012 Jan 25.


In development – alternative to CHG:


1. Spencer C, Orr D, Hallam S, Tillmanns E.  Daily bathing with octenidine on an intensive care unit is associated with a lower carriage rate of meticillin-resistant Staphylococcus aureus.  J Hosp Infect. 2012 Nov 29. pii: S0195-6701(12)00358-1. 


Before 2012:


1. Lopez AC. “A quality improvement program combining maximal barrier precaution compliance monitoring and daily chlorhexidine gluconate baths resulting in decreased central line bloodstream infections.” Dimens Crit Care Nurs. 2011 Sep-Oct;30(5):293-8.


2. Kassakian SZ, Mermel LA, Jefferson JA, Parenteau SL, Machan JT “Impact of chlorhexidine bathing on hospital-acquired infections among general medical patients.” Infect Control Hosp Epidemiol. 2011 Mar;32(3):238-43.

3. Ranekka D et al. “An Assessment of Daily Bathing Protocols in the ICU: A Comparison of Chlorhexidine Solution and Chlorhexidine Impregnated Cloths”. Abstract #522 SHEA Conference Dallas TX April 1-4, 2011.


4. Blanchard K, Jefferson J, Mermel L. Control of nosocomial Acinetobacter in a university-affiliated medical center. Presented at the National APIC conference, San Jose CA 06/07.


5. Bleasdale SC, Trick WE, Gonzalez IM, Lyles RD, Hayden MK, Weinstein RA. Effectiveness of chlorhexidine bathing to reduce catheter-associated bloodstream infections in medical intensive care unit patients. Arch Intern Med 2007;167(19):2073-9.


6. Evans HL et al. “Effect of chlorhexidine whole body bathing on hospital acquired infections among trauma patients”. Arch Surg. 2010;145(3):240-246. 

7. Johnson D, Lineweaver L, Maze L. Patients’ bath basins as potential sources of infection: a multicenter study. Am J Crit Care 2009;18:31-40.


8. Larson E, et al “Disposable bed baths are a desirable form of bathing critically ill patients”. AJCC, May 2004, vol 13, no 3.

9. Popovich KJ, Hota B, Hayes R, Weinstein RA, Hayden MK. Effectiveness of Routine Patient Cleansing with Chlorhexidine Gluconate for Infection Prevention in the Medical Intensive Care Unit. Infect Control Hosp Epidemiol 2009;30(10); ePub ahead of print.


10. Shannon R et al “High colony count found in bath water is similar to the number of bacteria found in urine from patients with UTIs”. Journal of HealthCare Safety, Compliance and Infection Control, April 1999; vol 3, no 4 pp 180-184.


11. Vernon M, et al. “Prepackaged bathing showed lower microbial counts than basins” Archives of internal medicine, February 2006.


12. Vernon MO, Hayden MK, Trick WE, Hayes RA, Blom DW, Weinstein RA. Chlorhexidine gluconate to cleanse patients in a medical intensive care unit: the effectiveness of source control to reduce the bioburden of vancomycin-resistant enterococci. Arch Intern Med 2006;166(3):306-12.


13. Wyncoll D, Batra R, Beale R. Addition of 2% CHG baths to a bundled protocol leads to reduced rates of MRSA bacteraemia and colonisation. Presented at the National SCCM conference, Nashville TN 02/09.



_1427991470.doc
2013  Electronic surveillance for CDI

2012:


1. Dubberke E et al. Implementing automated surveillance for tracking Clostridium difficile infection at multiple healthcare facilities. ICHE March 2012 Vol 33 No 3.

 Prior to 2012:


2. Hota B, Lin M, Doherty JA Formulation of a model for automating infection surveillance: algorithmic detection of central line associated bloodstream infection. J Am Med Inform Assoc 2010;17:42-48.

3. Klompas M et al. Development of an algorithm for surveillance of ventilator associate dpneumonia with electronic data and comparison of algorithm results with clinician diagnoses. ICHE 2008;29:31-37.

4. Zilberberg MD, Tabak YP, Sievert DM, Derby KG, Johannes RS, Sun X, McDonald LC.  Using electronic health information to risk-stratify rates of Clostridium difficile infection in US hospitals.  Infect Control Hosp Epidemiol. 2011 Jul;32(7):649-55. 


_1427992796.doc
2013 Auto Technologies for Room Decontamination: Ozone, Peroxide Vapor, UV Light, Saturated Steam

2012:

1. Anderson DJ, Gergen MF, Smathers E, Sexton DJ, Chen LF, Weber DJ, Rutala WA. Decontamination of targeted pathogens from patient rooms using an automated ultraviolet-C-emitting device.  Infect Control Hosp Epidemiol. 2013 May;34(5):466-71. 


2. Doan L, Forrest H, Fakis A, Craig J, Claxton L, Khare M.  Clinical and cost effectiveness of eight disinfection methods for terminal disinfection of hospital isolation rooms contaminated with Clostridium difficile 027.  J Hosp Infect. 2012 Oct;82(2):114-21. 


3. Fu TY, Gent P, Kumar V.  Efficacy, efficiency and safety aspects of hydrogen peroxide vapour and aerosolized hydrogen peroxide room disinfection systems.  J Hosp Infect. 2012 Mar;80(3):199-205. 


4. Havill NL, Moore BA, Boyce JM.  Comparison of the microbiological efficacy of hydrogen peroxide vapor and ultraviolet light processes for room decontamination.  Infect Control Hosp Epidemiol. 2012 May;33(5):507-12. 


5. Manian FA, Griesnauer S, Bryant A.  Implementation of hospital-wide enhanced terminal cleaning of targeted patient rooms and its impact on endemic Clostridium difficile infection rates.  Am J Infect Control. 2012 Dec 6. pii: S0196-6553(12)01059-0. 


6. Moore G, Ali S, Cloutman-Green EA, Bradley CR, Wilkinson MA, Hartley JC, Fraise AP, Wilson AP. Use of UV-C radiation to disinfect non-critical patient care items: a laboratory assessment of the Nanoclave Cabinet. BMC Infect Dis. 2012 Aug 3;12:174.


7. Passaretti CL, Otter JA, Reich NG, Myers J, Shepard J, Ross T, Carroll KC, Lipsett P, Perl TM. An evaluation of environmental decontamination with hydrogen peroxide vapor for reducing the risk of patient acquisition of multidrug-resistant organisms. Clin Infect Dis. 2013 Jan;56(1):27-35. 


8. Sitzlar B, Vajravelu RK, Jury L, Donskey CJ, Jump RL. Environmental decontamination with ultraviolet radiation to prevent recurrent Clostridium difficile infection in 2 roommates in a long-term care Facility. Infect Control Hosp Epidemiol. 2012 May;33(5):534-6. 


Prior to 2012:


1. Boyce JM “New approaches to decontamination of rooms after patients are discharged”. ICHE 2009;30:515-517.


2. Boyce JM, Havill NL, Moore BA. “Terminal decontamination of patient rooms using an automated mobile UV light unit”. Infect Control Hosp Epidemiol. 2011 Aug;32(8):737-42; discussion 743-7.


3. Cooper T, O'Leary M, Yezli S, Otter JA. “Impact of environmental decontamination using hydrogen peroxide vapour on the incidence of Clostridium difficile infection in one hospital Trust”. J Hosp Infect. 2011 Jul;78(3):238-40. 


4. Owens MU et al. “High dose ultraviolet C light inactivates spores of Bacillus subtilis var. niger and Bacillus anthracis Sterne on non-reflective surfaces”. Appl Biosaf 2005;10:240-247.


5. Rastogi VK, Wallace L, Smith LS. “Disinfeciton of Acinetobacter baumannii contaminated surfaces relative to medical treatment facilities with ultraviolet C light. Mil Med 2007;172:1166-1169.


6. Rutala W, Gergen M, Weber D. “Room decontamination with UV radiation”. ICHE October 2010 Vol 31 No 10.

7. Rutala WA, Weber DJ. “Cleaning, disinfection and sterilization, In: Carrico R ed. APIC Text of Infection Control and Epidemiology. Washing DC. APIC 2009:21:1-21-27.


8. Sexton JD, Tanner BD, Maxwell SL, Gerba CP. “Reduction in the microbial load on high-touch surfaces in hospital rooms by treatment with a portable saturated steam vapor disinfection system”. Am J Infect Control. 2011 Oct;39(8):655-62. Epub 2011 Jun 8.


9. Shechmeister IL. “Sterilization by ultraviolet irradiation”. In Block SS ed Disinfection, Sterilization and Preservation. Philadelphia, PA Lea & Febiger, 1991:553-565..


10. Zoutman D, Shannon M, Mandel A. “Effectiveness of a novel ozone-based system for the rapid high-level disinfection of health care spaces and surfaces”. Am J Infect Control. 2011 Dec;39(10):873-9. 



_1427992676.doc
2013 Decolonization to reduce transmission risk for MRSA 

2012 - 2013:


1. Derde LP, Dautzenberg MJ, Bonten MJ.  Chlorhexidine body washing to control antimicrobial-resistant bacteria in intensive care units: a systematic review.  Intensive Care Med. 2012 Jun;38(6):931-9. 

2. Gurieva TV, Bootsma MC, Bonten MJ.  Decolonization of patients and health care workers to control nosocomial spread of methicillin-resistant Staphylococcus aureus: a simulation study.  BMC Infect Dis. 2012 Nov 14;12:302. 

3. Mehta S, Hadley S, Hutzler L, Slover J, Phillips M, Bosco JA 3rd.  Impact of Preoperative MRSA Screening and Decolonization on Hospital-acquired MRSA Burden. Clin Orthop Relat Res. 2013 Feb 20. 


4. Michael W. Climo, M.D., Deborah S. Yokoe, M.D., M.P.H., David K. Warren, M.D., Trish M. Perl, M.D., Maureen Bolon, M.D., Loreen A. Herwaldt, M.D., Robert A. Weinstein, M.D., Kent A. Sepkowitz, M.D., John A. Jernigan, M.D., Kakotan Sanogo, M.S., and Edward S. Wong, M.D Effect of Daily Chlorhexidine Bathing on Hospital-Acquired Infection N Engl J Med February 7, 2013;368:533-542.
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6. You JH et al. “Active surveillance and decolonization of MRSA on admission to neonatal ICU in Hong Kong: a cost effectiveness analysis”. ICHE Oct 2012 Vol 33 No.10 pp 1024-1030.
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Change sterile gloves during procedures prior to closing 


1. Beldame J, et al  Surgical glove bacterial contamination and perforation during total hip arthroplasty implantation: when gloves should be changed.  Orthop Traumatol Surg Res. 2012 Jun;98(4):432-40. 
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Prior to 2012:
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7. Carling PC, Von Beheren S, Kim P, Woods C; Healthcare Environmental Hygiene Study Group. Intensive care unit environmental cleaning; an evaluation in sixteen hospitals using a novel assessment tool. J Hosp Infect. 2009 Jan;68(1):39-44. 
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·  Vanessa P. Ho, David P. Nicolau, Gregory F. Dakin, Alfons Pomp, Barrie S. Rich, Christopher W. Towe, and Philip S. Barie. Surgical Infections. February 2012, 13(1): 33-37.


· Janson B, Thursky K.  Dosing of antibiotics in obesity.  Curr Opin Infect Dis. 2012 Dec;25(6):634-49. 


· Ho VP, Nicolau DP, Dakin GF, Pomp A, Rich BS, Towe CW, Barie PS.  Cefazolin dosing for surgical prophylaxis in morbidly obese patients.  Surg Infect (Larchmt). 2012 Feb;13(1):33-7. 
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· Clayton JL, Bazakas A, Lee CN, Hultman CS, Halvorson EG.  Once is not enough: withholding postoperative prophylactic antibiotics in prosthetic breast reconstruction is associated with an increased risk of infection. Plast Reconstr Surg. 2012 Sep;130(3):495-502. 


· Bunn F, Jones DJ, Bell-Syer S.  Prophylactic antibiotics to prevent surgical site infection after breast cancer surgery.  Cochrane Database Syst Rev. 2012 Jan 18;1:CD005360. 
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2. Bratzler W, Houck M “Antimicrobial Prophylaxis for Surgery: An Advisory Statement from the National Surgical Infection Prevention Project” Clin Infect Dis. (2004) 38 (12): 1706-1715.


3. G. Zanetti, R. Giardina, and R. Platt “Intraoperative redosing of cefazolin and risk for surgical site infection in cardiac surgery” Emerg Infect Dis. 2001 Sep-Oct; 7(5): 828–831.   Intraoperative redosing of cefazolin was associated with a 16% reduction in the overall risk for surgical site infection after cardiac surgery, including procedures lasting <240 min.


4. Ho VP, Nicolau DP, Dakin GF, Pomp A, Rich BS, Towe CW, Barie PS. “Cefazolin dosing for surgical prophylaxis in morbidly obese patients.” Surg Infect (Larchmt). 2012 Feb;13(1):33-7. Epub 2012 Feb 8. A single 2-g dose of cefazolin appears to provide antibiotic exposures sufficient for most common general surgical procedures of <5-h duration, regardless of BMI.


5. Mangram AJ, Horan TC, Pearson ML, et al. Guideline for prevention of surgical site infection, 1999. Hospital Infection Control Practices Advisory Committee. Infect Control Hosp Epidemiol 1999;20:250-78

6. Morita S, Nishisho I, Nomura T, Fukushima Y, Morimoto T, Hiraoka N, Shibata N.”The significance of the intraoperative repeated dosing of antimicrobials for preventing surgical wound infection in colorectal surgery. “ Surg Today. 2005;35(9):732-8. Q 4 HOURS
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2. Witsø E.  The role of infection-associated risk factors in prosthetic surgery. Hip Int. 2012 Jul-Aug;22 Suppl 8:S5-8.
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6. Freeman JT, Anderson DJ, Hartwig MG, Sexton DJ. “Surgical site infections following bariatric surgery in community hospitals: a weighty concern?” Obes Surg. 2011 Jul;21(7):836-40.


7. Pevzner L, Swank M, Krepel C, Wing DA, Chan K, Edmiston CE Jr. “Effects of maternal obesity on tissue concentrations of prophylactic cefazolin during cesarean delivery”. Obstet Gynecol. 2011 Apr;117(4):877-82.


8. Roe JL, Fuentes JM, Mullins ME. “Underdosing of common antibiotics for obese patients in the ED”. Am J Emerg Med. 2011 Dec 12. [Epub ahead of print]
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1. Freeman R, Maley K.  Mobilization of intensive care cardiac surgery patients on mechanical circulatory support.  Crit Care Nurs Q. 2013 Jan-Mar;36(1):73-88. 


2. Titsworth WL, Hester J, Correia T, Reed R, Guin P, Archibald L, Layon AJ, Mocco J.  The effect of increased mobility on morbidity in the neurointensive care unit.  J Neurosurg. 2012 Jun;116(6):1379-88. 


3. Vollman KM. Understanding critically ill patients hemodynamic response to mobilization: using the evidence to make it safe and feasible. Crit Care Nurs Q. 2013 Jan-Mar;36(1):17-27. \


4. Zomorodi M, Topley D, McAnaw M.  Developing a mobility protocol for early mobilization of patients in a surgical/trauma ICU.  Crit Care Res Pract. 2012;2012:964547. 


Prior to 2012:


5. Banerjee A, Girard TD, Pandharipande P . “The complex interplay between delirium, sedation, and early mobility during critical illness: applications in the trauma unit”. Curr Opin Anaesthesiol. 2011 Apr;24(2):195-201.
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Schleder BJ. “Taking charge of ventilator-associated pneumonia.”Nursing Management. 34(8):27-32, August 2003. 
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Fluorescent markers


1. Ragan K, Khan A, Zeynalova N, McKernan P, Baser K, Muller MP.  Use of audit and feedback with fluorescent targeting to achieve rapid improvements in room cleaning in the intensive care unit and ward settings.  Am J Infect Control. 2012 Apr;40(3):284-6. 


2. Munoz-Price LS, Fajardo-Aquino Y, Arheart KL. Ultraviolet Powder versus Ultraviolet Gel for Assessing Environmental Cleaning. Infect Control Hosp Epidemiol 2012;33(2):192-195.

ATP


3. Shama G, Malik DJ.  The uses and abuses of rapid bioluminescence-based ATP assays.  Int J Hyg Environ Health. 2013 Mar;216(2):115-25. 

4. Munoz-Price LS, Birnbach DJ, Lubarsky DA, Arheart KL, Fajardo-Aquino Y, Rosalsky M, Cleary T, Depascale D, Coro G, Namias N, Carling P. Decreasing operating room environmental pathogen contamination through improved cleaning practice. Infect Control Hosp Epidemiol. 2012 Sep;33(9):897-904. 

Prior to 2012:


ATP:

1. Aycicek H, Oguz U, Karci K. “Comparison of results of ATP bioluminescence and traditional hygiene swabbing methods for the determination of surface cleanliness at a hospital kitchen” Dept of Food Hygiene and Technology Oct 2004.

2. Cooper R et al “Monitoring the effectiveness of cleaning in four British hospitals”. American Journal of Infection Control. Vol 35, Issue 5, June 2007, pp 338-341.


3. Lewis T et al “A modified ATP benchmark for evaluating the cleaning of some hospital environmental surfaces” Journal of Hospital Infection Vol 69, Issue 2, June 2008 pp 156-163.


4. Willis, C. “Evaluation of ATP bioluminescence swabbing as a monitoring and training tool for effective hospital cleaning” British Journal of Infection Control, Vol. 8, No. 5, 17-21 (2007).
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2. Carling PC, Briggs JL, Perkins J, Highlander D. Improved cleaning of patient rooms using a new targeting method. Clin Infect Dis. 2006 Feb 1;42(3):385-8. 
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Comparison of indications for indwelling urinary catheter 


		SHEA guidelines

		CDC guidelines

		KP SCAL

		KP National = CDC guidelines



		1. Perioperative use for selected surgical procedures


2. Urine output monitoring in critically ill patients


3. Management of acute urinary retention and urinary obstruction


4. Assistance in pressure ulcer healing for incontinent residents


5. As an exception, at patient request to improve comfort

		1. Patient has acute urinary retention or obstruction


2. Need for accurate measurements of urinary output in critically ill patients


3. Perioperative use for selected surgical procedures: 


· Patients undergoing urologic surgery or other surgery on contiguous structures of the genitourinary tract 


· Anticipated prolonged duration of surgery (catheters inserted for this reason should be removed in PACU) 


· Patients anticipated to receive large-volume infusions or diuretics during surgery 


· Operative patients with urinary incontinence 


· Need for intraoperative monitoring of urinary output 


4. To assist in healing of open sacral or perineal wounds in incontinent patients


5. Patient requires prolonged immobilization (e.g., potentially unstable thoracic or lumbar spine)


6. To improve comfort for end of life care if needed

		1. Frequent urine output monitoring for critically-ill patient


2. Chemically-paralyzed, sedated, or comatose patient


3. Stage 3 or 4 pressure ulcer or excoriation in incontinent patient


4. Acute urinary retention/obstruction (post-void residual on scanning >150 ml)


5. Peri-op use for selected surgical procedures (renal/urology surgery, colorectal surgery, abdominal/pelvic surgery, major orthopedic surgery)


6. Trauma: spinal injury or pelvic fracture (If urethral disruption is suspected, a Urologist must see the patient first)


7. End of life care or comfort measures per patient/family’s request


8. Continuous bladder irrigation




		1. Patient has acute urinary retention or bladder outlet obstruction


2. Need for accurate measurements of urinary output in critically ill patients


3. Perioperative use for selected surgical procedures: 


· Patients undergoing urologic surgery or other surgery on contiguous structures of the genitourinary tract 


· Anticipated prolonged duration of surgery (catheters inserted for this reason should be removed in PACU) 


· Patients anticipated to receive large-volume infusions or diuretics during surgery 


· Need for intraoperative monitoring of urinary output


4. To assist in healing of open sacral or perineal wounds in incontinent patients 


5. Patient requires prolonged immobilization (e.g., potentially unstable thoracic or lumbar spine, multiple traumatic injuries such as pelvic fractures)


6. To improve comfort for end of life care if needed








Note: any procedure that takes longer than four hours may need intra operative foley catheter, however, foley should be discontinued in PACU or within 24 hours.         
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Summary of IV Catheter Port Protectors


		Curos Port Protector  (Green cap)
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		Swab Cab  (Orange cap)





		DualCap (light blue/dark blue)
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		Ivera medical Corp

		Excelsior Medical

		DualCap by Catheter Connections





		Decontaminates needleless connectors (IV injection caps) or IV tubing side access ports, and prevents contamination  between accessing - single use

		Decontaminates needleless connectors (IV injection caps) or IV tubing side access ports,  and prevents contamination between accessing - single use

		DualCap™ is a sterile, single-use device containing two disinfecting caps – one for the needleless injection site (NIS) and one for the end of the IV tubing (male luer). Each cap contains 70% isopropyl alcohol and a patent-pending delivery mechanism. DualCap has been proven to significantly reduce the bacterial contamination associated with catheter related blood stream infections.



		70% isopropyl alcohol saturated sponge




		70% isopropyl alcohol saturated sponge




		70% isopropyl alcohol saturated sponge






		Can remain in place  on injection cap up to 1 week


Attached after administration of med or therapy, to protect injection cap between administration of medications/therapy.  Could be used to protect unused lumens 

		Can remain in place on injection  cap up to 96 hours.

Attached after administration of med or therapy, to protect injection cap between administration of medications/therapy.  Could be used to protect unused lumens

		Can remain in place on injection  cap up to 96 hours.


Attached after administration of med or therapy, to protect injection cap between administration of medications/therapy.  Could be used to protect unused lumens.



		Does not replace alcohol pads.

		Does not replace alcohol pads

		Does not replace alcohol pads



		twist and lock - stays on




		twist and lock - stays on




		twist and lock - stays on






		DEHP/Latex free

		 DEHP/Latex free 

		 DEHP/Latex free 



		approx 29 cents each

		approx 32 cents each

		Approx 28 cents each



		http://www.curos.com/curos-port-protector/curos-port-protector2

		http://www.excelsiormedical.com/swabcap.php

		http://www.catheterconnections.com/products.html
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Central Line Procedural Checklist

Indication: To document procedural practices in the CCU related to insertion technique for:
CVP lines, dialysis access ports, and central lines (including PICC).

Type of catheter: [ Central Line Location:
O CvP Location:
O Dialysis Catheter  Location:
O PICC Line Location:
Is this a NEW line: O YES O NO
Is the procedure: O Elective O Emergent O
O Re-wire O Re-position
Procedural Checklist
Safety Practice YES YES
(After Reminder)
Before procedure, did the provider:
» PERFORM PROCEDURAL PAUSE
Perform patient ID X 2 O O
Announce the procedure to be performed O O
Mark / assess site O O
Position patient correctly for procedure O O
Assemble equipment / verify supplies O g
Utilize relevent douments (chart / forms) O O
Order follow-up Radiology images (PRN) | O u
» Cleanse hands? (ASK, if unsure) O O
> Prep procedure site with ChloraPrep?
*30 seconds for dry site O O
**2 minutes for moist site (esp. femoral)
» Use large drape to cover patient in sterile fashion? O O
During procedure, did the provider:
> Wear sterile gloves during catheter insertion? O O
» Wear hat, mask, and sterile gown? O O
» Maintain sterile field? O O
» Use ultrasound/Sonasite if apropriate? O O
» Did assisting physician follow the same precautions? O O
(hand washing, mask, gloves, gown)
» Did all staff and patient in the room wear a mask? O O
After the procedure:
» Was sterile technigue maintained when applying dressing?
» Was dressing dated?
Name of Intensivist:
Name of Procedure MD
Name of Assisting MD
Name of RN (auditor): Today's Date: - -

Room: CCU Bed #

PLEASE RETURN COMPLETED FORM TO:
“BSI FORMS” LABELED ENVELOPE IN CCU-7 CONFERENCE ROOM

PATIENT Label VIRGINIA MASON MEDICAL CENTER

Central Line Procedural Checklist

MRD: HOSP7 VMMC FORM # XXXXXX (12-21-04)
FTF (pending)





		Central Line Procedural Checklist

		Procedural Checklist

		Safety Practice

		YES

		YES

		Before procedure, did the provider:



		PERFORM PROCEDURAL PAUSE

		Cleanse hands? (ASK, if unsure)

		(

		(



		Prep procedure site with ChloraPrep?

		(

		(



		Use large drape to cover patient in sterile fashion?

		(

		(

		During procedure, did the provider:



		Wear sterile gloves during catheter insertion?

		(

		(



		Wear hat, mask, and sterile gown?

		(

		(



		Maintain sterile field?

		(

		(



		Use ultrasound/Sonasite if apropriate?

		(

		(



		Did assisting physician follow the same precautions?

		(

		(



		Did all staff and patient in the room wear a mask?

		(

		(

		After the procedure:



		Was dressing dated?








_1426935642.pdf
Prevent infection:
use BIOPATCH® correctly.

Your catheter is a direct conduit for prescribed fluids to enter

your bloodstream. As such, it is also a potential passage

for bacteria from the skin to migrate into your bloodstream

and cause an infection. It is essential to protect your catheter
insertion site correctly to reduce the chances of infection.

This is why your doctor has given you the #1 product on the
market — BIOPATCH® Disk. BIOPATCH® is the ONLY product of its
kind PROVEN to reduce bloodstream and local infections in
patients with central venous and arterial catheters! For its power-
ful antimicrobial agent and unique delivery technology to work
most effectively, you must remove and apply it correctly.

This guide is provided to you under the direction of your
physician or healthcare professional.

Follow instructions on reverse.

i
|
- BIOPATCH

\-/ Protective Disk with CHG

Catheter






Frequency of change:

3 Every 7 days ~ . &
Q Other J oy J
3150 3151 3152

How to change your BioPAatcH® Disk:

It's important to keep your catheter insertion site clean, and to change your BioPATCH® on
time to help prevent infection. Be sure to follow the steps below:

Wash hands thoroughly. Cleanse area as directed Place new BIOPATCH®
by your doctor. around catheter blue
Apply gloves.
PP 9 side up.

Peel film away from catheter.
Existing BIOPATCH® comes
away with film. Dispose.

Align catheter with radial Ensure complete contact For Full Prescribing
slit (for easy removal). between BIOPATCH® Information or
and skin. technical support,

Ensure edges of slit call 1-877-ETHICON

touch (for maximum Secure catheter and N
efficacy). BIOPATCH® with transparent (1-877-384-4266) or visit
film dressing. WWwW.BIOPATCH.com

WARNING: Not for use on premature ®
%WW infants or patients with known sensitivity IO A I CH
C to CHG. Safety and effectiveness in

% Wound Management children under 16 years of age has not
© Adivision of ETHICON, INC. been established. Protective Disk with CHG
References

1 Maki DG, Mermel L, Genthner D, Hua S, Chiacchierini RP. An evaluation of BIOPATCH® Antimicrobial Dressing compared
to routine standard of care in the prevention of catheter-related bloodstream infection. Johnson & Johnson Wound
Management, a division of ETHICON, INC. 2000. Data on file.

©ETHICON, INC. 2008 BP-059
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National CAUTI Prevention Bundle 


(Catheter Associated Urinary Tract Infection)


For Acute Care/Inpatients

Based on IHI “Getting Started Kit” format as well as content from Kaiser Sunnyside Medical Center bundle version with input from inter-regional content experts in Urology, Infection Prevention/Control, Nursing, Infectious Disease physicians

See also:  

1. SHEA/APIC Compendium: http://www.jstor.org/stable/10.1086/591066

2. IHI How To Guide http://app.ihi.org/imap/tool/#Process=2e1ead62-c0c8-41f2-96f6-884d5702f374

3. KP UTI Prevention website for this document as well as tools and documents shared by multiple regions: http://dms.kp.org/docushare/dsweb/View/Collection-193495

This document was developed by Kaiser Permanente.  Please feel free to use and reproduce this document in the spirit of patient safety, and please retain this message in the spirit of appropriate recognition.


How-to Guide


Preventing Foley Catheter Associated Urinary Tract Infections (CAUTI)

TABLE OF CONTENTS

		TOPIC




		PAGE






		1. Goal Statement




		3



		2. Background

		3





		3. Standards of Care for CAUTI Prevention

		3 - 4



		4. Indications for Indwelling Urinary Catheter



		4 - 5



		5. Bundle Elements  

		5





		6. Plus Measures




		5



		7. Details: Bundle Elements

		6 





		8. Getting Started and Measurement

		7





		9. References

		8





		10. Appendix 1:  Bladder Scanner guideline



		9 - 10



		11. Appendix 2:  Securement devices and metered urine bag




		12



		12. Appendix 3:  How to document in HealthConnect



		13





Goal Statement:  The goal of the CAUTI Prevention Bundle is to support the organizational drive to zero CAUTIs.  Additionally, while it is not possible to control all risk factors, one means of eliminating as many CAUTIs as possible will be zero tolerance for not adhering to the components of the CAUTI Prevention Bundle. Consequently the term targeting zero within this document and within KP refers to eliminating preventable CAUTIs and reliably and consistently implementing the prevention bundle everywhere urinary catheters are in use.  

Background: The Case for Preventing Foley Catheter Association Urinary Tract (CAUTI) Infections

· The most common hospital acquired infection is urinary tract infection (UTI).  UTIs make up about 40% of all hospital acquired infections (HAI).

· Most hospital acquired UTIs are related to urinary catheterization.

· About 25% of patients in the hospital have a urinary catheter placed during their admission.

· Annually there are over 900,000 patients who develop CAUTI in the United States.

· A CAUTI costs from $500.00 to $1000.00, and results in an average increased length of stay of one day

· If bacteremia develops as a result of CAUTI the cost increases to $2800.00.

· CAUTIs are the 2nd most common cause of hospital acquired bacteremia, 1 - 5% of CAUTIs cause secondary bacteremia.

· Most CAUTIs cause asymptomatic bacteriuria, however, about 80% of patients with an indwelling urinary catheter will get an antibiotic which has the potential to select for multi-drug resistant organisms (MDROs). MDROs are more difficult to treat.   

· MDROs can be transmitted to other hospitalized patients leading to additional hospital acquired infections.

· The Centers for Disease Control & Prevention (CDC) estimate that 5% of all deaths caused by HAI are from a CAUTI.

· CMS (Center for Medicare) is no longer reimbursing hospitals for CAUTI.

Standards:  For Preventing Urinary Tract Infection

 Do


1. Avoid unnecessary catheterization.


2. Comply with hand hygiene policy and procedure as follows: decontaminate hands and wear a new pair of clean, nonsterile gloves before manipulating a patient’s catheter and decontaminate hands after removing gloves.

3. Empty the urinary drainage bag frequently enough to maintain urine flow 


     and prevent reflux. Use a separate and clean container for each patient,     


     and avoid contact between the urinary drainage tap and container.


5. Assess bladder for distension after catheter has been discontinued.


6. Ensure daily patient bath/shower and perform meatal cleansing with soap and water if drainage or discharge around the catheter.


Don’t

1. Vigorous meatal cleansing is not necessary and may increase the risk of infection.  Daily routine bathing or showering is all that is needed to maintain meatal hygiene.


2. Bladder irrigation, instillation and washout should not be used to prevent catheter-associated infection.

3. Antiseptic or antimicrobial solutions should not be added into urinary drainage bags.


4. Catheters should not be changed unnecessarily or as part of routine practice.


		Indications for Indwelling Urethral Catheter Use (excerpted from HICPAC/CDC CAUTI Prevention Guidelines)






		1. Patient has acute urinary retention or bladder outlet obstruction 



		2. Need for accurate measurements of urinary output in critically ill patients 



		3. Perioperative use for selected surgical procedures: 


· Patients undergoing urologic surgery or other surgery on contiguous structures of the genitourinary tract 


· Anticipated prolonged duration of surgery (catheters inserted for this reason should be removed in PACU) 


· Patients anticipated to receive large-volume infusions or diuretics during surgery 


· Need for intraoperative monitoring of urinary output 



		4. To assist in healing of open sacral or perineal wounds in incontinent patients 



		5. Patient requires prolonged immobilization (e.g., potentially unstable thoracic or lumbar spine, multiple traumatic injuries such as pelvic fractures) 



		6. To improve comfort for end of life care if needed





The CAUTI Prevention Bundle

The CAUTI Prevention Bundle is a group of evidence-based interventions for patients with indwelling foley catheters that, when implemented together, result in better outcomes than when implemented individually.


The key components of the KP bundle are:


1. Foley insertion per standard list of indications (see above)


2. Daily review of indwelling catheter necessity with prompt removal if   unnecessary


3. Ensure unobstructed flow


4. Bag below level of bladder


5. Tubing secured to body (see Appendix 2 for picture of securement devices)

6. Bag/tubing off the floor


Compliance is defined as compliance with all bundle components for each patient with a foley catheter. Compliance with the UTI Prevention bundle can be measured by simple assessment of the completion of each item.  


Plus Measures


If all bundle elements above have been implemented, and the goal of zero infections has still not been achieved or sustained, the following additional interventions or measures could be considered


1. Facilities should consider automatic stop orders for foley catheters in place >24-48 hours without clear indications as outlined below:


2. Use of bladder ultrasound scanner to determine presence of urine in conjunction with straight catheterization instead of indwelling catheterization – both inpatient and emergency department (see Appendix 1 for protocol and pictures)

3. Ensure that any foley placed in the ED is attached to a metered bag, to avoid changing the non-metered bag and breaking the closed system if a patient is admitted (see Appendix 2 for picture of metered foley bag)

4. Consider alternatives to indwelling foley (condom catheter select group of patients only – not indicated for combative patients, intermittent catheterization) 

5. Consider implementing an antiseptic impregnated catheter with bacteriostatic properties in bag, tubing and spigot (and with adhesive anchoring device for catheter securement)

see entire Infection Prevention Plus Measures Toolkit at: http://nursingpathways.kp.org/national/quality/infectioncontrol/toolkit/index.html

Six Bundle Measures/Components of Care 

1.  Foley insertion per standard list of indications (see above).  The number one risk factor for development of catheter associated urinary tract infection is the catheter.  It is estimated that as many as 40% of inpatient foley catheters are not needed.  Insertion based on standard indications will lead our organization to more reliable care which is safer for our patients.

2.  Daily review of catheter necessity with prompt removal if unnecessary

Daily review of foley catheter necessity will prevent unnecessary delays in removing catheters that are no longer clearly needed for the care of the patient.  Foleys often remain in place as a convenience, and because they are forgotten. The risk of infection increases over time as the catheter remains in place.  

3.  Ensure Unobstructed Flow


The catheter tubing should be free of kinks and any kind of obstruction.  Reflux of


urine is associated with infection. Tubing should be positioned in a way that prevents obstruction which causes back-flow of urine.


4.  Keep Bag Below the Level of the Bladder


The collection tubing and bag should always remain below the level of the patient's bladder, but the drainage tubing should always be above the level of the collection bag. In one large prospective study, this was the only catheter-care violation associated with a significantly increased risk of CAUTI.

5.  Secure Tubing 


The CDC recommends that indwelling catheters be properly secured after insertion to prevent movement and urethral traction. This is a category 1 recommendation which means it is strongly recommended for adoption.  Catheter movement may play a significant role in the cause of catheter-related urinary tract infections.  Movement can cause excoriation of the urethra increasing the risk of invasion by bacteria.  Evidence suggests that securement methods may be one of the most effective interventions for the prevention of CAUTI.

6.  Keep Bag off the Floor


A key concept of infection prevention and control is separation of clean and dirty.  The bag is considered clean, the floor in considered dirty.   When using Hi Low beds and bed is in low position, ensure that a barrier is provided between the bag and the floor such as a clean empty plastic bath basin.
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Getting Started


STEP ONE:  Education

1. Provide nursing education on UTI prevention and securement devices.  

2. Provide nursing staff with copy of this UTI Prevention Bundle Getting Started Kit.

3. Provide physician education focusing on: 

· the need to assess the patient for presence of a foley 

· indications for foley catheterization.

STEP TWO: Daily Rounds (See Appendix 3 for sample data collection form)

1. Many facilities have utilization rounds to assess for early (11AM discharge).  Incorporate foley catheter rounds into this system so that the charge nurses/floor managers are accountable to senior management for the foley catheterization rate on their unit.

2. Additionally charge Nurse, or designee, should make daily rounds on all patients with indwelling foley catheters and document compliance.

3. Document the reason the patient has a foley.  If the criteria is surgery, indicate  procedure (SEE APPENDIX 3 for how to document in HealthConnect)

4. If criteria are not met, ask physician for order to discontinue the foley. Document this request.


5. All components of the bundle must be in place.  If even one component is missing, the case is not in compliance with the bundle.

6. An entry is made for each patient every day that has a foley.


Measurement: Following are standard outcome and process measure definitions, for purposes of monitoring success/areas of improvement with the CAUTI bundle:  


Process measurement:


Compliance Rate:  Number of patients with ALL 6 elements of the bundle X 100


                               Number of patients with foley catheters 


Outcome measurement:

· Foley catheter prevalence:  % hospitalized patients catheterized (should be <20%).  This uses the reasoning that if there is no catheter one cannot get a CAUTI.  Monitoring CAUTI rates can be more labor intensive.


· CAUTI Rate:  Number of CAUTIs X 1000 = CAUTI rate per 1000 catheter days

                            foley catheter days       
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Appendix 1 


Bladder Scanner Guideline 


(Consensus: Urology SST and National IP Steering Committee)
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DEFINITION

The bladder scanner measures ultrasonic reflections within the patient’s body to differentiate the urinary bladder from the surrounding tissue.  It is a non-invasive portable tool for measuring urine bladder volume.


GOALS


1. Determine the need for catheterization.


2. Reduce the unnecessary placement of a urinary catheter.


3. Provide quick measurements for post-void residual (PVR) and/or bladder capacity.


POLICY

1. A bladder scan should be considered for use with patients exhibiting acute or chronic urinary dysfunction.


2. A bladder scan should not be done if the patient has open skin or a wound in the suprapubic region, or if the patient is pregnant due to anatomic distortion.


3. If a bladder scan is used to assess for PVR (post-void residual):


· The amount voided should be documented.


· Straight catheterization can usually be safely avoided if PVR is < 150 ml. Please consult with local protocols


RESPONSIBLE PERSONS

Determine what nursing care position will be able to be trained at your facility 


EQUIPMENT


Bladder scanner, plug, battery and stand, ultrasound transmission gel, top-

loading printout paper.


		BLADDER SCAN PROCEDURE



		· Put on exam gloves (non-sterile).



		· Use germicidal wipe to clean scanner head before and after each patient use. 



		· Check that battery is in place and probe is plugged in.



		· Note: patient may be in sitting or supine position for bladder scanning.



		· Remove or adjust patient’s clothing to expose abdominal area.



		· Turn bladder scan on. 



		· Press scan and select gender.  


· If the female patient has had a hysterectomy, select male key for gender. 


· If the patient is very thin or obese use more ultrasound gel. 


· For patients with large amounts of lower abdominal hair, apply the gel directly to the skin. 


· Advise the patient the gel will be cool.



		· Apply gel to the scanner head being, and remove any air bubbles.  



		· Place scanner head about one inch above symphysis pubis pointing slightly down toward the expected bladder location.  Make sure the head of icon on the scan head is pointed towards the patient’s head.



		· Press the “scan” button making sure to hold scanner steady until you hear a beep.  The bladder scan will display the volume measured and an aiming display with crosshairs.  If the crosshairs are not centered on the bladder, adjust the probe and re-scan until they are properly centered.



		· When you are satisfied the results are accurate, press the “done” button.  The bladder scan will display the largest volume measured for the longitudinal and horizontal areas.



		· Press “print” and the measurement will be printed on paper.



		Bladder Scan Safety/Helpful Tips:



		· This scan should never be used for fetal heart tones.



		· Use care with suprapubic and pelvic surgical patients, due to incisional discomfort and incisional contamination.



		· If the LCD screen shows a “greater than” symbol (>) next to the bladder volume measurement, then you do not have the bladder within full range of the scan head and the patient’s true bladder volume is greater than the volume displayed.  To achieve an accurate measurement, re-position the scan head and repeat the scan. An exception occurs when the volume shown is greater than 999 cc; in this case, the bladder is within full range of the instrument and the reading displayed is accurate.



		· The bladder scan computes the volume of the bladder based upon twelve cross sectional images of the bladder.  Be sure to hold the scan head motionless during scans.



		· The most accurate measurements are obtained when the patient is resting quietly in the supine position.



		· The accuracy of the result is compromised if the user does not obtain an optimal, reportable image.



		· The patient should not have a urinary catheter in the bladder.



		· To save power, the bladder scan will automatically shut down when not in use.





Appendix 2 


Securing catheter and using metered bags for ED admits 


(from Bellflower Foley Bundle)


Example of StatLock® Device for Securing Foley Catheter
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Example, Velcro leg strap device
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Insertion Kit with Urine Meter
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APPENDIX 3:


Documentation in Health Connect


1.  Add LDA – Urine Catheter to document insertion


2.  Document initial amount of urine obtained – empty the bag
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3.  If catheter is present on admission add comment next to Placement Date




4.  Document the 5 elements of the bundle each shift:
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Hang catheter bag here to keep it off the floor
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A. Background


The following guideline was originally developed and distributed in 2001, and was based on published guidance available at that time.  Since that time this document has been updated on a regular basis with input from infection prevention and control, infectious disease physicians and vascular access device experts.  This guideline has been based on the most current literature including the CDC’s Guidelines for the Prevention of Intravascular Catheter-Related Infections1, NANN’s Peripherally Inserted Central Catheters: Guideline for Practice2, the Clinical Infectious Diseases Guidelines for Prevention of Intravascular Catheter-related Infections,3 and the Infusion Nurse Society Standards of Practice4, and AWHONN Neonatal Skin Care Evidence Based Clinical Practice Guidelines5, California Perinatal Quality Care Collaborative6.     

Where published data was not available to address and support practice, expert opinion has been documented. The development of this guideline was a collaborative effort, with review performed by the following groups for all Kaiser Permanente regions nationally: 

· MD Chiefs Groups: Anesthesia, Intensivists, Infectious Disease, Surgery, Pulmonary, Cardiology, Nephrology, Neonatology, Pediatrics.

· Other Groups: ICU Managers, Infection Prevention and Control Managers/Coordinators, Clinical Nurse Specialists for the regions of NCal and SCal as well as the NCal intravenous nursing experts. The following individuals/groups were additionally involved in the review and development process: - President of AVA (Association for Vascular Access) formerly NAVAN, National Product Council. 

B. Introduction:  This guidance document was developed to support efforts aimed at prevention of intravascular device related bloodstream infections, and addresses all types of central and non-central vascular access devices including: PICCs (peripherally inserted central catheters), tunneled and non-tunneled percutaneous catheters, implanted ports, Swan Ganz catheters, arterial, umbilical, dialysis, midline (20cm), and short peripheral (<3 inch) catheters.  This document is designed to aid in standardization of practice for catheter insertion and management related to infection prevention. The majority of the recommendations are evidenced based.  Where there is lacking or insufficient published guidance, the recommendations are based on a consensus of expert opinion which is summarized in the reference section at the end of this document: 

C.  Consent for Procedure (Central, Arterial and Dialysis Catheters): 


NOTE: The following recommendations are based upon expert review and consensus.


Prior to catheter insertion the physician should obtain informed consent, unless patient's condition precludes such a discussion (certified RN may obtain consent prior to inserting Midline or PICC catheter): 


1.
Explain purpose of intravascular catheter being inserted. e.g.: 


· Venous access 


· IV chemotherapy 


· IV antibiotics 


· Hemodialysis 


· Plasmapheresis 


· Arterial access and pressure monitoring 


· other 


2.
Identify potential risks and benefits of the procedure and any appropriate alternatives associated with the insertion of venous catheters including but not limited to: 


· Inflammation of the vein with potential discomfort/pain (phlebitis) 


· Catheter related infection of the skin and/or blood 


· Hemorrhage and/or hematoma 


· Pneumothorax if subclavian site selected 


· Thrombosis 


· Infiltration/extravasation 


3.
Assure that patient's questions have been answered. Document consent process in medical record. 


D. Catheter Selection (Central, Dialysis, Umbilical and Arterial Catheters): Studies have demonstrated a decrease in bacterial adherence and biofilm with antimicrobial/antiseptic impregnated catheters. Therefore, the use of antiseptic impregnated central venous catheters should be considered in high risk areas such as Intensive Care Units, and in areas where central line related bloodstream infection rates could be improved. 

NICU/PEDI NOTE: These catheters have been approved by FDA for use in patients weighing >3 kg. No antiseptic or antimicrobial impregnated catheters currently are available for use in babies weighing <3 kg in the neonatal population.

E. Catheter Insertion (Central, Dialysis, Umbilical and Arterial Catheters): Because of the potential for complications, all vascular access catheters should only be inserted by individuals who have been properly trained, credentialed (RN, RNP, MD) and currently proficient per Infusion Nurse Association Society and NANN guideline or are adequately supervised by a credentialed or certified individual (e.g. Hospital Based Staff, supervised house staff, intensivists, cardiologists, anesthesiologists, nurse anesthetists, surgeons/surgical residents, OB/GYN residents, medical residents, and PICC/Midline certified RN’s - for PICC/Midline catheters only). 

To validate initial competency: A healthcare professional who is experienced in PICC insertion must observe an employee to verify and assess clinical competency. A minimum of three supervised successful insertions is required for independent practice. To maintain competency: Each facility is responsible for establishing criteria for maintaining clinical competency.  The successful insertion of a minimum of five PICCs per year should be required to maintain privileges.

F. Catheter Insertion Site Selection (Central, Dialysis and Peripheral Catheters):  Consideration should be given to the use of interventional radiology technology to assist in the placement of PICC lines.


Central Catheters including hemodialysis: Incorporating knowledge of patients’ anatomy, vascular access, and clinical stability, including coagulation time, select the appropriate insertion site to minimize risk for complications. Avoid the use of femoral lines whenever possible and change to other site as soon as possible. Conduct daily assessment of necessity of central line and discontinue line as soon as appropriate.


Peripheral short catheters (<3 inches): In adults, lower extremity insertions pose a greater risk of embolism and thrombophlebitis than do those inserted in the upper extremity. Consider ventral and dorsal veins of the upper extremities.  Hand vein insertions have a lower risk of phlebitis than do forearm or upper arm insertions" Wrist insertions are discouraged due to proximity of the radial nerve. Hand veins should be avoided when the medication is a vesicant (including antineoplastics, electrolytes, Phenergan, contrast media). The smallest catheter with the shortest length that will accommodate the prescribed therapy should be placed. Large catheters are associated with greater incidence of phlebitis. Peripheral short catheters are generally not appropriate for infusates with a pH < 5, or > 9, and an osmolarity >600 Osm/L.

NICU/PEDI NOTE: Peripheral short catheters (<3 inches):  For neonatal and pediatric patients, in addition to those insertion sites mentioned above: scalp, neck, and leg placement may be considered.


G. Catheter Insertion Site Preparation: Central (including PICC), Dialysis Catheters, Arterial Catheters in use > 24 hours, and Midline Catheters): Insertion prep and site care guidelines follow for central catheters, and should be considered for all arterial catheters with an intended dwell time of > 24 hours. 


1. PRIOR TO SKIN PREP:


a. Degerm hands with alcohol based degermer or wash with antimicrobial soap and water for at least 15 seconds before and after palpating, inserting, replacing, or dressing any intravascular device. 


b. If needed, hair removal should be performed by clipping with scissors or clippers; shaving should not be performed. 


c. Tourniquets should be for single patient use only.


2. CENTRAL CATHETER INSERTION SITE SKIN PREPARATION: For central (including PICC), dialysis, and midline catheters site preparation use the following protocol: 


a. Using a 2% chlorhexidine/70% isopropyl alcohol skin preparation applicator (tinted solution is preferred) for central catheter sites, clean area of insertion with sufficient friction using back and forth motion to assure that the solution reaches into the cracks and fissures of the skin over at least 4 – 6 inches in diameter, and let dry for 30 seconds. On moist sites such as the groin, scrub for 2 minutes, and let dry for 1 minute.  .

b. Following site preparation, sterile gloves should be changed for the catheter insertion.


NICU/ PEDI NOTE: Disinfectant should be selected by evaluating the risks and benefits of each product relative to efficacy.  Evidence is insufficient to recommend a single product for all neonates.  2% CHG, available as aqueous and in 70% isopropyl alcohol based preparations, should be considered as a replacement for 10% povidone-iodine solution, particularly in neonates at high risk for catheter-related infections.  Neonates with central venous catheters are considered at high risk for catheter-related infections.  CHG can be safely used if applied judiciously, without splashing or excess solution, and should be completely removed with sterile water or saline after the procedure is completed. A single-use applicator containing a tincture of 2% CHG in 70% isopropyl alcohol is approved by the FDA as a cleansing agent for skin preparation in children and infants more than 2 months of age.  Some clinical experience has found use of 2% CHG in >1000 Gram babies to be well tolerated following judicious use and removal with sterile water.  Consider using 2% aqueous CHG or povidone-iodine for premature infants less than 34 weeks of gestation, and remove completely after procedure with sterile water as follows:

a. Apply CHG for 30 seconds or with two consecutive applications with sufficient friction using a back and forth motion. Aqueous CHG will not dry but can be wiped with sterile gauze after application.


b. Apply povidone-iodine with two consecutive applications and allow to dry for 30 seconds.”

3. CENTRAL CATHETER INSERTION BARRIER PRECAUTIONS: Strict adherence to maximal barrier precautions has been identified as a major factor in prevention of central line associated bloodstream infections (CLABSI). For central (including PICC), hemodialysis, and midline catheters (including guidewire exchange), the person who inserts the line shall use maximal sterile barrier precautions per CDC and CPQCC (California Perinatal Quality Care Collaborative) recommendations including: 


· sterile gloves 


· long-sleeved sterile gown 


· mask 


· cap 


· large sterile sheet drape

· protective eyewear  

NICU/PEDI NOTE: Non essential persons should be restricted from entering the patient/insertion  field (within 3 feet). Anyone entering the field must wear sterile gown, mask and cap. 


The person assisting the procedure and handling sterile items needs to wear at least sterile gown, sterile gloves, mask and cap. 


4. CENTRAL CATHETER GUIDEWIRE EXCHANGE: Guidewire exchange of central catheters is of no proven benefit as an intervention to prevent infection, and instead can increase the risk of bloodstream infection.


Guidewire exchanges are discouraged and should not be performed unless absolutely necessary  and one of the following is applicable: catheter malfunction, lack of alternative insertion sites, patient is high risk (e.g. coagulopathy, morbid obesity), patient is on high peep ventilator setting. 


If guidewire exchange is done in a setting where infection is possible but no other new line site appears feasible, the old catheter should be cultured. If the culture is positive, assume that the new catheter is infected and treat as such.   

a. PERIPHERAL CATHETER SITE PREPARATION: For short peripheral catheter (<3 inch) site preparation use the following protocol: 


Cleanse the intended insertion site with a chlorhexidine/alcohol site prep making sure there is complete coverage of the site.  Allow the chlorhexidine/alcohol to dry for 30 seconds. 

NICU/PEDI NOTE: INSERTION SITE PREPARATION AND SITE CARE:  At present, no single product is recommended for all neonates.  CHG has been shown to be more efficacious in reducing skin colonization at IV catheters in neonates.  The only CHG product with a single-use applicator currently available contains isopropyl alcohol and could result in chemical burns or skin irritation in premature infants.  However, even aqueous CHG products can potentially cause skin irritation.  Povidone-iodine has also been shown to have similarly high toxicity index.  Isopropyl alcohol is drying to the skin and less efficacious than CHG and povidone-iodine, and has been associated with chemical burns in premature infants.  Following are guidelines for NICU/Pedi peripheral IV site preparation using CHG and povidone iodine:

a. Apply CHG for 30 seconds or with two consecutive applications using a back and forth motion. Aqueous CHG will not dry but can be wiped with sterile gauze after application.


b. Use 2% aqueous CHG or povidone-iodine for premature infants less than 34 weeks of gestation, and remove completely after procedure is complete.


c. Apply povidone-iodine with two consecutive applications and allow to dry for 30 seconds.

d. Remove all disinfectants completely with sterile water or saline after the procedure is complete.


e. Avoid the use of isopropyl alcohol as a primary disinfectant or for removing povidone-iodine or CHG.


f. Make no more than 3 attempts to place a peripheral IV line with-in a 48-hour period.

H Catheter Securement: 


1. Consideration should be given to the use of an adhesive anchoring device instead of suturing for all central lines, in order to decrease complications associated with suturing and dislodgment. An adhesive anchoring device can also be used on peripheral IV lines as well to decrease the complications associated with catheter dislodgment. 


NICU Note: Current practice to secure umbilical cord may include suturing in addition to an adhesive anchoring device.

Catheter insertion site should be covered with protective sterile dressing. Use one of the following: 


a. semi permeable transparent dressing if skin is clean and dry and patient non-diaphoretic

b. gauze if site is oozing, bleeding or patient is diaphoretic

I. Catheter Patency:  Periodic flushing of catheters is essential to maintain patency of the catheter and to minimize the risk of mixing incompatible medications and solutions.  Preservative-free saline and/or heparin should be used for all patients. Single unit flushing systems are recommended to avoid potential contamination of multi-dose vials. For central catheters, follow inpatient guidelines for thrombosis prevention to decrease catheter related infections as follows: 


1. SHORT TERM CATHETER DURATION: For short term catheter duration (less than 2 weeks), consider using an injection cap system that eliminates the need for heparin flushes. Frequency of flushing should be after each use or if catheter is not being used to administer therapy, follow manufacturer’s recommendations (daily/weekly).  Volume of each flush should be an amount equal to twice the internal volume of the catheter system. This is usually 2-5 ml. 


2. LONG TERM CATHETER DURATION: Consider using a needleless connector system that eliminates the need for heparin flushes.

3. CATHETERS WITH INTEGRAL VALVES: Catheters with integral valves (e.g. Groshong, Power PICC SOLO by Bard and PASV by Navilyst) should be flushed with saline only. 


4. INTERMITTENT MEDICATION ADMINISTRATION: Consider using a needleless connector system that eliminates the need for heparin flushes. If a needleless connector system is not available, flush intermittent medication administration using the SASH procedure as follows: Saline, Administer medication, Saline, Heparin. For catheters with integral valves, the procedure excludes heparin. The quantity of saline should be 5-10 ml in a 10 ml syringe.   

NICU/PEDI NOTE: Saline is preferred.  Heparin flushes shall be used only as necessary and in accordance with established HealthConnect standard admission order sets for pediatric and NICU populations.  


J. Catheter Insertion Site Dressing and Site Care:  Strict adherence to maximal sterile barrier precautions has been identified as a major factor in prevention of central line associated bloodstream infections (CLABSI).  All dressing changes and site care must be done using strict maximal sterile barrier precautions.

1.   CENTRAL (including PICC), DIALYSIS, ARTERIAL AND MIDLINE CATHETERS: Consider using chlorhexidine containing vascular access dressing products for CVCs (central venous catheter) in adult patients when:

· Hospital units or patient populations have a CLABSI (central line associated bloodstream infection) rate higher than the institutional goal (the Kaiser Permanente goal is zero healthcare associated infections including CLABSI, representing Best in Class), despite compliance with an evidence-based prevention bundle. 

· Patients have limited venous access and a history of recurrent CLABSI.

· Patients are at heightened risk for severe sequelae from a CLABSI (e.g. patients with recently implanted intravascular devices, such as a prosthetic heart valve or aortic graft). 


When using a chlorhexidine containing vascular access dressing product, it must be applied AT THE TIME OF INSERTION, and covered with a transparent dressing.  This dressing should be changed only if needed 24-48 hours post-insertion, and then every 7 days. Change anchoring device with each dressing change. It should also be changed if it becomes loosened (e.g. patient becomes diaphoretic) or soiled.  Follow manufacturer's recommendations for application.

Process for dressing changes:  

Using strict maximal sterile barrier precautions, the site should be cleansed first with 2% chlorhexidine/70% alcohol.   Begin cleansing at the site of insertion and move outward using back and forth motion, to beyond the area that will be covered by the dressing (approximately 3-4 inches or appropriate for patient size).  (CPQCC verbiage) Allow to completely dry for at least 30 seconds.  Apply new chlorhexidine containing dressing.

NICU/PICU NOTE:  During the dressing change, non essential persons should be restricted 

from entering the patient/dressing change field (within 3 feet). Anyone entering the field must 

wear sterile gown, mask and cap. The person assisting the procedure and handling sterile items 

must wear at a minimum a sterile gown, sterile gloves, mask and cap. 


The safety and effectiveness of CHG-impregnated medical devices have not been established for children less than 16 years of age. There is the potential for serious hypersensitivity reactions to CHG-impregnated medical devices in infants and children, including local hypersensitivity reactions and necrosis of the skin to CHG-impregnated patches used to secure central venous catheters neonates weighing under 1000 grams and severe contact dermatitis in neonates.  CHG-impregnated medical devices are not to be used on premature infants or on patients with a known sensitivity to CHG. 


2.  ARTERIAL LINES (expert opinion from California Infection Disease Chiefs Peer Group and Intensivist Peer Groups):  Since no antiseptic impregnated product is available for arterial lines, consideration should be given to use of a chlorhexidine impregnated dressing on all adult insertion sites. 


3.  PERIPHERAL SHORT CATHETERS (<3 inches): Transparent dressing is preferred. If gauze dressing is used, the dressing should be change every 24 hours. For adult population, change I.V. site every 72-96 hours. Stabilize any short peripheral catheter placed in an area of joint flexion on a board. This can reduce the frequency of phlebitis and infiltration.


NICU/PEDI NOTE: I.V. insertion site should be observed closely for complications; change sites 

only as needed. 

4.  DIALYSIS CATHETERS: Immediately following placement of dialysis catheters, apply one of the following to insertion site: triple antibiotic ointment, povidone-iodine ointment OR a chlorhexidine impregnated site dressing.  Follow manufacturer’s instructions for site dressing application. If ointment is used, reapply with each dressing change. Do not use Mupirocin ointment on the insertion site. 


NOTE: Ointment should ONLY be used with non-antimicrobial impregnated dialysis catheter.

K. Add-On Devices – Changing Devices and Catheter Hub Cleaning   The use of closed administration sets is strongly recommended.  Add-on devices may be attached directly to the end of the catheter hub as needed to maintain a catheter, or to administer a prescribed therapy.  Such a device is considered to be part of the catheter IF it is attached sterilely when the catheter is inserted.  Add-on devices must be DEHP and latex-free, and include, but are not limited to: needleless injection caps, extension tubing, filters, IV administration tubing, 3-way stopcocks, etc.  All add-on devices will be attached via a luer-lock connection, to ensure catheter securement.  As appropriate, devices should be primed prior to use, per manufacturer’s recommendations.  Protective gloves should be worn when changing an add-on device. 


Add-on devices should be changed immediately if contaminated, and at the time of IV administration tubing changes, and with each catheter change.

In addition, Injection caps should be changed: 


· If residual blood remains in injection cap

· Every 24 hours for lipid infusions


· Every 24 hours for TPN with lipid infusions 


· Every 72 hours for TPN without lipid emulsions  

· Every 96 hours for continuous infusion or per non-acute care setting policy   


· Weekly for intermittent infusions, and for catheters that are not being used for therapy   


 Add-on devices must be attached aseptically as follows:


· Pre-prime add-on device, as appropriate


· Clamp catheter (if non-valved catheter)


· Remove and discard the add-on device, maintaining sterility of the catheter hub


· Wrap a “new” alcohol pad around the threads of the catheter hub (or minibore extension tubing*)


· Carefully rotate the catheter hub/extension tubing back-and-forth within the alcohol pad x 15 seconds.  Allow to dry.

· Aseptically attach the new add-on device


L. Accessing Injection Caps or Y-Site injection Ports (Central, Dialysis, Arterial and Peripheral Lines):  Thoroughly clean injection cap or access port with a NEW (single-use) 70% alcohol or chlorhexidine pad for at least 15 seconds prior to each system access.  Use adequate friction to assure that all surfaces of the access port/valve are thoroughly disinfected.  Allow to dry.

M. Replacement of Catheters (Central, Dialysis, Arterial Lines and Peripheral Lines and Umbilical cord):  Do not routinely replace non-tunneled central venous catheters or midline catheters as a method to prevent catheter related infections. Remove catheters as soon as no longer clinically indicated. 

For Pulmonary Artery (PA) catheters: No studies indicate that catheter replacement at scheduled time intervals is an effective method to reduce CRBSI.  In patients who continue to require hemodynamic monitoring, pulmonary artery catheters do not need to be changed more frequently than every 7 days.  No specific recommendation can be made regarding routine replacement of catheters that need to be in place for >7 days. 


For Arterial Catheters: If feasible, replace the arterial catheter introducer sheath every 5 days, even if the catheter has been removed. 


For Peripheral Catheters: In adults, replace short, peripheral venous catheters and rotate peripheral venous sites every 72 - 96 hours to minimize the risk of phlebitis. 


For Emergently Inserted Central Catheters not inserted under maximal barrier condition: Insert a new catheter at a different site within 48 hours.  If introducers are being used to provide high volume infusions, consideration should be given to replacing the introducer with a central line as soon as the patient is clinically stable.  Introducers should be replaced with an alternative line prior to transferring patient from the critical care unit.

NICU/PEDI NOTE: Routine replacement of any catheter is not recommended. 

N. Replacement of IV Tubing and Solution:  All IV tubing requires a luer-lock connection. Administration tubing should be changed with the following frequency:


a. Primary and secondary continuous: every 72-96 hours 


b. Primary intermittent: every 24 hours 


c. Special tubing and solution replacement: 


d. Lipid emulsion: every 24 hours 


e. TPN with lipid emulsion: every 24 hours 


f. TPN without lipid emulsion: every 72 hours


g. Blood and blood components: in non-OR settings, after each unit or at the end of 4 hours, which ever comes first 


h. Hemodynamic and arterial pressure monitoring: every 96 hours


i. Propofol solution and tubing: change every 12 hours 


O. Documentation of insertion procedure - all catheters:  Nurses to document in Lines, Drains & Airways (LDA) Clinical Documentation Flowsheet as appropriate; Physicians to document in Physician Navigator Procedure report as appropriate.  PICC insertions should be completed in PICC LDA procedure note.

Documentation should include the following:


a. name and occupation of who inserted the line


b. reason for line insertion


c. verification that the inserted performed hand hygiene prior to line insertion


d. verification that maximal sterile barrier precautions were used


e. type of skin preparation that was used and verification that prep was allowed to dry thoroughly before skin puncture


f.  location of catheter insertion site:  vein cannulated, or anatomical description, landmarks, etc.


g. type, (e.g. dialysis non-tunneled, dialysis tunneled, non-tunneled, tunneled, PICC, umbilical, brand, number of lumens, size of catheter and lot #.


h. Insertion difficulty/complications: threading problems, bleeding, etc


i. Number of attempts at cannulation


j. PICC/Midline pre-insertion length.


k. Consent obtained (not needed for short peripheral catheters)


l. Verification and radiographic location of catheter tip placement (to r/o possible complications) completed by chest x-ray of all central catheter insertions above the diaphragm.   Specific anatomical location of all central catheter tips should be documented in the medical record prior to initiation of any therapy.  Tip location may be conveyed verbally by Radiology, followed by a written report with the same information.  Most sources recommend the lower 1/3 of the superior vena cava as the desired catheter tip location for upper extremity/chest insertions


m. Initial length of catheter (i.e. length trimmed, inserted, and external

n. Style and size of introducer


o. Presence of stylet


p. Use of guidewire for central line exchange


q. Type of dressing used


r. Antiseptic ointment applied to site, if used


s. Infant or child’s tolerance of procedure


t. Complications encountered


u. Procedural medications administered with therapeutic response


v. Imaging technology used for insertion, as applicable


w. Parent/patient education


For California Hospitals: See National Healthcare Safety Network (NHSN) Central Line Insertion Practices mandated reporting document.  

A post-insertion xray should be considered for a difficult insertion of a midline catheter, or central catheters inserted in the lower extremities.  Catheter tip location in these situations should be documented as described above.


P. Special Considerations:  Culturing (Central, Dialysis, Umbilical and Arterial Catheters).  First, rule out other sources of infection. If CLABSI (catheter line associated bloodstream infection) is suspected and the catheter is removed, follow the recommended process for culturing: 

· Cleanse insertion site prior to removal of the catheter with 3 chlorhexidine/alcohol swabs, one at a time, using as back and forth motion from insertion site out, to a diameter of at least 3 inches. 


· Using sterile technique, cut and send first intracutaneous 2-3 inches of catheter to lab, closest to hub (most likely source of infection) for semi-quantitative culture. 


· Using sterile technique, cut and send catheter tip to lab for semi-quantitative culture. 


· Always get at least two blood cultures (at least one should be peripheral). It is not necessary to discard any blood prior to collecting the specimen for blood culture. 


· Consider infusate as source of CLABSI, if blood culture is positive for organisms including Pseudomonas cepacia, Stenotrophomonas (X.) maltophilia, Enterobacter cloacae, Enterobacter agglomerans, and any species of Serratia. 

· If CLABSI is suspected and catheter is not removed, obtain blood culture from central line and at least one peripheral blood culture. 

· If infusate is suspected, aseptically sample the infusate and send for culture. 

· When no sepsis is suspected and line is discontinued, sending the tip for culture is not necessary. 


Q. Aspects of Care Not Covered in This Guideline Please refer to local policies and procedures for direction regarding the following topics not addressed in this guideline:


· Drug admixture 


· Blood sampling techniques 


· Catheter removal 


· Catheter repair 


· Catheter clearance 


· Diagnosis and management of phlebitis, infiltration and extravasation
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ARTERIAL LINES (California Infection Disease Chiefs Peer Group and Intensivist Peer Groups):
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EVS Quality Assessment Starter Kit                             


This document was developed by Kaiser Permanente.  Please feel free to use and reproduce 

it in the spirit of patient safety, and please retain this note in the spirit of appropriate recognition.


SITUATION:  Statistics have shown that no matter how well the patient is cared for, the environment in which they live while receiving that care contributes to the outcome of the patients stay/visit, physically, mentally and spiritually.


BACKGROUND: The Discharge Cleaning Procedure reflects cleaning measures that have been effective in reducing Hospital Associated Infections (HAI). Consistent training and monitoring of the cleaning procedures is necessary in delivering a reliable service.  In a process with many variables, it is critical to hardwire the process for the best patient outcomes. This module is easy to follow with systematic instructions for training and references by Environmental Services. It also incorporates standards from the American Society of Healthcare Environmental Services (ASHES).


STARTER KIT CONTENTS:


1. Glow Testing product (SterilRite.com):  allows for spot-checking of the thoroughness of cleaning 18   Frequently Touched Points in patient rooms.  The list of Frequently Touched Points can be found at: http://dms.kp.org/docushare/dsweb/View/Collection-206328 in the Training procedure on Terminal Cleaning of Patient Rooms.  Glow testing product is a clear solution which fluoresces under black light, thereby providing a visual tool for assessing the cleanliness of the Frequently Touched Points.  The marking solution should be placed on the 18 points after a room has been terminally cleaned.  The solution should be removed during the process of normal daily room cleaning.  The markings should be examined after the room is cleaned.  If the marks are still present upon inspection with the UV light you know the areas are being neglected and could be involved in infection transmission. These markings are easy to remove and easily seen under a UV light, however, they are invisible to the naked eye.   This objective data takes the guesswork out of whether or not the patient zone is clean. It also supports general patient safety, quality of service and leads to overall patient satisfaction with the cleanliness of the room.

Process guidelines:


· Recommended frequency:  Start with monthly testing of 20-30 rooms housewide.  Results should be shared with EVS staff.  Once compliance is >90%,decrease frequency or number of rooms tested.  


· Recommended departments for testing (e.g. OR, med surg, isolation room, ICU, etc.)  Start with one of the highest risk areas for infection transmission (OR, ICU).  Do baseline testing (all high touch surfaces after a terminal clean). After baseline testing is done, begin monthly testing in the first department.  Rotate to other departments after compliance is good in the first, or expand the testing to include more departments focusing on the most high risk first (OR, ICU, Infusion Center, Med Surg inpatient rooms, etc).

· Testing results: defining clean vs. not acceptable:  If any glow testing product remains after cleaning, this is “not clean” or “no acceptable”.


2. ATP (Adenosine Triphosphate): In addition to the visual conformation provided by the glow testing product, additional surface testing can be conducted with the ATP Testing device and Ultrasnap swabs. ATP is a biochemical present in all living things. This ATP testing system evaluates the presence and level of contamination on environmental surfaces. If ATP is detected it means the surface cleaning was not effective and the remaining bioburden can be involved in infection transmission. The ATP Testing System does not detect specific bacterial, viral or fungal organisms, but more generally indicates that contamination of the surface after cleaning remains. While the glow testing solution is a marker of whether surfaces were cleaned, the ATP is a marker of whether bio material such as bacteria remain on the surfaces.  When testing is performed immediately after cleaning, the ATP Testing results will provide important feedback on the efficacy of the cleaning.

3. Black Light: A black light is included in each starter kit.  This is intended for use with the Glow testing product – to visualize remaining marker fluid on the 18 frequently touched points after rooms are cleaned. A special laser printer feature on the black light can be used during teaching sessions, to identify areas insufficiently cleaned. To purchase additional black lights: www.nebotools.com.

4.  Written materials:


a. Glow Testing user guidelines


b. ATP user guidelines


c. ATP product brochure


d. Product order information for ATP
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10. Woodruff DW. “How to ward off complications of mechanical ventilation.”Nursing. 1999 Nov;29(11):34-9.
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Preferential use of histamine type-2 (H2) antagonists and PPI vs. sucralfate to prevent stress ulcers is controversial. H2 antagonists, PPI and antacids have been identified as risk factors for VAP because they decrease intragastric acidity, which can result in greater colonization of pathogenic bacteria.  Sucralfate does not decrease gastric acidity or significantly increase gastric volume, but it appears less effective in reducing gastric bleeding. The American Thoracic Society guidelines state: “If stress ulcer prophylaxis is indicated, the risks and benefits of each regimen should be weighed before prescribing either H2 blockers, PPI or sucralfate.”
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5. Lee JH, Kim HL, Lee MH, Taguchi H, Hyon SH, Park JC. “Antimicrobial Effect of Medical Adhesive Composed of Aldehyded Dextran and epsilon-Poly(L-Lysine)”. J Microbiol Biotechnol. 2011 Nov;21(11):1199-202.
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From Dr Tom Barber:  Thomas.c.barber@kp.org

Oakland/East Bay Ortho Surgery: Here is the cocktail that we use (approved by NCAL Pharmacy, and is compounded the day before surgery by pharmacy):

** Pericapsular injection* Total volume of 100 mL ** 

Pharmacy: Please compound the following in a 100 ml bag: 

Ropivacaine 5 mg/mL (49.25 mL) 

Epinephrine 1 mg/mL (0.5 mL) 

Ketorolac 30 mg/mL (1 mL) 

Clonidine 0.1 mg/mL (0.08 mg = 0.8 mL) 

Normal saline solution 48.45 mL 

TOTAL VOLUME = 100 mL 

To be administered in the OR by physician via pericapsular route.

Our protocol for total knees and total hips:

1. Use Tranexamic acid at tourniquet let down, or for hips intraoperatively (20 mg/kg)  - well shown to reduce blood loss

2. use periarticular cocktail listed above for two purposes:  First is to help limit blood loss (epinephrine), second is to markedly reduce pain (Ketorolac, Ropivacaine & Clonidine)

3. Let down the tourniquet prior to closure and cauterize any bleeders

This protocol has dropped bleeding significantly in many facilities (in Vallejo they went from 48% transfusion in total joints to 0.8%), significantly reduced post op pain so when combined with new multimodal pain control pathways has reduced the LOS from 3.5 to 2.0 days for total joints.
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3. Almirall J, Cabré M, Clavé P. Complications of oropharyngeal dysphagia: aspiration pneumonia.  Nestle Nutr Inst Workshop Ser. 2012;72:67-76. 
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Kaiser Permanente Napa Solano

Stool Transplant for Recurrent Clostridium Difficile

Information and Instructions for Patient and Donor

This document was developed by Kaiser Permanente.  Please feel free to use and reproduce this document in the spirit of patient safety, and please retain this note in the spirit of appropriate recognition.


Clostridium difficile (“C-diff”), a spore-forming bacteria, on rare occasions causes severe illness of the colon that does not respond to treatment with antibiotics.  The “good” intestinal bacteria that are necessary for health are overcome or crowded out by C-diff.  Such a condition may be treated by a procedure known as fecal bacteriotherapy.  Fecal bacteriotherapy, also called a fecal or stool transplant, is a medical treatment that reintroduces normal bacterial flora from stool obtained from a healthy donor.


		Donor

		Patient



		Who can be a stool transplant donor?


A stool donor may be a relative or another person who is in intimate contact with the patient. 


What does the donor need to do?


The donor brings a sample specimen of her/his stool to the laboratory where it is carefully tested.  The test is done no more than four weeks before the transplant procedure.


On the day of the stool transplant procedure the donor brings a fresh specimen of stool to the clinic where it is processed for use in the transplant procedure. Approximately 8 ouces (1 cup) of stool is needed for the transplant procedure.  Do NOT refrigerate the specimen. 


The nurse or physician personally instructs the donor about obtaining the stool specimens and provides the donor with needed specimen containers. 




		What do I need to do as the patient?


Meet with the nurse or physician to carefully review the steps of the stool transplant procedure and have my questions answered.


Agree on a date and time for the procedure once my donor’s tests are complete.

Obtain vancomycin and omeprazole from the pharmacy.


Take vancomycin, as instructed, for at least four days before the procedure.


Take two (2) doses of omeprazole the day before the procedure. Omeprazole decreases the amount of acid producted by the stomach. 


Follow any other bowel “prep” instruction given me by the nurse or physician. 


Eat  FORMCHECKBOX 
 only liquids; or   FORMCHECKBOX 
 very light meals the day before the procedure. Do not eat anything after 9 PM on the evening before the procedure. Drink only small sips of clear liquids on the morning of the procedure.  

Arrive at the clinic and check in two (2) hours before the scheduled time of the transplant procedure.


Arrange for a family member or friend to drive me home after the procedure. Expect to remain under care in the clinic for a few (4-6) hours.





Please contact us with your questions or concerns by calling 707-xxx-xxxx.

NSA TPMG_Fecal Bacteriotherapy_Donor, Patient Info_10-30-11
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KPNW: Fecal Bacteriotherapy (Fecal MicrobiotaTransplantation) via Retention Enema

1. PURPOSE:


1.1. To provide clinical guidance on fecal bacteriotherapy (fecal microbiota transplantation) for patients with recurrent symptomatic Clostridium difficile infection (CDI) under collaborative management of Infectious Disease and Gastroenterology departments.

2. OVERVIEW: 


2.1. Patient candidates for fecal bacteriotherapy will be identified as having recurrent CDI after appropriate medical therapy (see below) and referred for Infectious Disease Consultation and GI consultation or GI chart review. 

2.2. Stool donors  will be screened for transmissable infectious agents by blood tests and stool tests  (see below).

2.3. Donor testing will be performed no more than four weeks prior to the transplant procedure.

2.4. Recipients will receive education by GI Nurse (teaching materials and patient hand-outs to be developed).

2.5. Recipients will complete pre-bacteriotherapy bowel prep (standard Miralax colonoscopy prep, per Elaine Gossman) , or will follow modified prep as ordered by physician (e.g.if patient has chronic constipation or moderate diarrhea).

2.6. Donor stool will be processed for transplantation as soon as possible after collection, and no longer than 6 hours after. Donor stool should not be refrigerated or stored in a freezer.

2.7. Fecal transplantation will be administered via retention enema, preferably in home setting. (We will develop protocols for fecal transplantation in an ambulatory facility and for hospitalized patients)

2.8. Informed consent will be obtained from the patient prior to the procedure and documented in clinician’s encounter note.

3. PROCEDURE:


3.1 Fecal bacteriotherapy recipient identification.

Patients who have recurrent CDI will be considered for fecal bacteriotherapy. 

3.1.1 Patients who have relapses of C difficile associated diarrhea after completing at least 2 courses of antibiotic treatment (eg. metronidazole, oral vancomycin, rifaximin, nitazoxanide, or fidaxomicin.) one of which should be a prolonged oral vancomycin taper (3-6 weeks) with or without pulse dosing


3.1.2 The patient will have an Infectious Disease office consultation to assure appropriate evaluation and management of C difficile disease. The patient will have a GI chart review or formal consultation to participate with the ID physician in determining whether the patient is an appropriate candidate for fecal bacteriotherapy and to coordinate with the GI Nurse in providing patient education about the procedure.

3.2 Fecal bacteriotherapy stool donor identification 


3.2.1 Stool donor should preferably be a person who has intimate physical contact with or is a family member of the patient. Order of preference for potential donors include: family or other household member,other healthy individuals.

3.2.2 Potential donor is seen for office visit or telephone visit evaluation by ID or GI physician. If donor is not a Kaiser Permanente Plan member, arrangements for testing will be individualized, possibly using recipient’s KP benefits.

3.2.3 Potential donors should not have received systemic antibiotic therapy within 3 months prior to donating stool.


3.2.4 Contraindications to donation:  Individuals with history of infectious diarrhea within the previous 3 months OR who are undergoing active treatment for certain preexisting medical conditions such as intrinsic bowel disease, irritable bowel syndrome, chronic infections, malignant diseases, OR who are being treated with immunosuppressive therapy or have positive blood or stool testing (see below), should be disqualified from donating stool.

3.2.5 Donors will be screened with the following blood tests:  HIV 1/2 antibodies, Human T-cell Lymphotropic Virus I/II antibodies, RPR, Hepatitis A IgM antibody, Hepatitis B surface antigen,(Hepatitis B core antibody-total?) and Hepatitis C antibody.  If a donor tests positive for any of these infections they should be disqualified from donating stool.

3.2.6 Donor stools will be tested for bacterial culture, ova, parasites, giardia EIA, Clostridium difficile, Microsporidium and Cryptosporidium.  If a donor tests positive for any of these infections they should be disqualified from donating stool.

3.3 Patient/recipient preparation


3.3.1 Recipient should be treated with oral vancomycin 125mg QID for at least four days prior to the procedure. Vancomycin should be discontinued the evening before the transplant.


3.3.2 The patient will follow the standard, or modified, prep (as defined by the GI consultant/reviewer).

3.3.3 The patient will self-administer a retention enema at home with family or other designated caregiver assistance (Home Health RN if no other available caregiver?), during which 200-250 ml of the prepared donor stool is sequentially instilled into  the colon, with the patient in left lateral recumbent position, with attempt to retain the enema for up to 4 hours. ID or GI clinician will consider antimotility therapy pre-instillation (e.g. Imodium 2-4mg PO,2-4 hr pre-procedure).

3.4 Donor stool preparation 

3.4.1 Standard Precautions with use of personal protective equipment (PPEs) for risk of contact, spattering, or aerosolization. (Hand hygiene,gloves, gown, procedure mask,, and eye shield before stool preparation.  

3.4.2 Stool should be prepared in a clean area at patient’s (or donor’s) home away from food preparation area, using a dedicated blender (provided by patient), 0.9% saline, and large syringes.


3.4.3 Timing of stool collection should be as close to fecal transplant time as possible, and should not be more than 6 hours before the procedure time.


3.4.4 Select stool specimen, preferably a soft one. Add 500 mL preservative-free 0.9% saline to the stool for processing in a conventional, household blender to create a homogenized, liquid slurry.


3.4.4.1 Use the low setting on the blender and blend the stool sample for 2 to 4 minutes until sample is smooth and homogeneous.


3.4.5 Strain slurry through a gauze, coffee-filter, or gauze mesh barrier to remove large particulate matter remaining in the slurry. Final prepared stool should be of a smooth consistency.


3.4.6 Properly dispose of all materials used for stool processing: blender, gauze/mesh strainer, personal protective equipment (PPEs), container which held the stool, etc. 


3.4.7 Draw 20 mL of prepared slurry into each of ten large syringes (modify for transfer to enema bag?). 


3.5 Stool administration


3.5.1 Follow routine procedure for retention enema.


3.5.2 Caregiver/assistant performs hand hygiene and don gloves, a gown, a mask, and an eye shield before stool administration. 


3.5.3 Using sequential syringes, each filled with 20mL of slurry (modified for transfer to enema bag?), transfer into enema bag. Instill into colon through enema tube of retention enema.

3.5.4 Encourage patient to retain infused stool for at least 4 hours. 


3.5.5 Properly dispose of enema kit, PPE, etc.


3.6 Documentation


3.6.1 Schedule telephone visit to review the patient’s reported experience with the fecal transplantation procedure.


3.7 Patient follow-up


3.7.1 Patient will be followed up by ID physician for complications of therapy and for relapse of C difficile infection.

3.7.2 ID and GI physicians will maintain list of patients who receive fecal bacteriotherapy and review for complications and efficacy.
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Catheter Entry Observations


MONTH:  ________________

NICU:  ____________________________________


		Observation #

		Reason for entry:

B=blood draw 


M=med administration


T=Tubing change

		Line Type


B=Broviac/Hickman


P=PICC


U=umbilical

		Performed hand hygiene 

		Scrubbed port for 


> 10 sec using friction 

		Scrubbed port using: 


A= Alcohol only

C=Chlorhexidine/alcohol

		Allowed disinfectant to dry

		Entered port without contaminating it

		Performed hand hygiene 

(applies only if provider leaves patient)

		All criteria met
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Preventing Healthcare Associated Infections (HAIs) in KP
It’s in our hands

Prevention measures for all patients

Standard precautions

Hand Hygiene (5 moments)

-Before patient contact

-Before an aseptic task

-After body fluid exposure risk

-After patient contact

-After contact with patient surroundings
Environmental cleaning and disinfection
with quality monitoring (ATP/Glow Test)
Daily CHG bath for ICU patients

Scrub the hub

It's OK to Ask — Patient Empowerment

Patient Education

Catheter Associated UTIs (CAUTI)
Daily review of catheter necessity
Bag off the floor

Unobstructed flow

Tubing secured

Bag below level of bladder
Bundle compliance added to HC
Silver impregnated catheter

Use of catheter insertion criteria,
bladder ultrasound and straight cath
to reduce indwelling catheters

Clostridium difficile infection (CDI)

Contact precautions

Environmental cleaning with

Bleach

Patient education

Rapid PCR testing

Sharing infection rates with front line staff
and MDs

Central Line Associated Blood Stream
Infections (CLABSI)

Hand hygiene

Maximal barrier precautions

CHG skin antisepsis

Optimal site selection

Daily review of line necessity
Biopatch

Statlock anchoring device

Hub disinfectors and scrub the hub

VRE and other MDRO (Multi-Drug

Resistant Organism)

e Isolation rounds

e Daily CHG baths for patients in contact
precautions

e Patient education

e Quarterly unit specific
outcome/process results

e HealthConnect flag to identify patients
with history of MDROs

e Electronic sentinel alert notification

MRSA (methicillin resistant Staph
aureus)
e Active surveillance screening
for all ICU admits
e Active surveillance screening
for selected surgical procedures
e Contact precautions for patients with
MRSA infection or colonization

Ventilator Associated Pneumonia (VAP)

Head of bed at 30 degrees
Daily sedation vacation

Oral care with CHG

Readiness to extubate protocol
ET cuff inflation

Rotational bed

created by: NW Regional IP Department 2011

Surgical Site Infections (SSI)
e Standard measures including SCIP
and patient education

e Plus Measures including:
http://dms.kp.org/docushare/dsweb/View/Colle
ction-219010

e Sharing infection rates with front line
staff and MDs and posting on website
e Surgeon letters for all SSls
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DONNING PPE – Excerpt from APIC Policy Manual


Type of PPE used will vary based on the level of precautions required, e.g., Standard and Contact, Droplet or Airborne Isolation Precautions


		GOWN


· Fully cover torso from neck to knees, arms to end of wrist, and wrap around the back


· Fasten in back at neck and waist
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		MASK OR RESPIRATOR

· Secure ties or elastic band at middle of head and neck


· Fit flexible band to nose bridge


· Fit snug to face and below chin


· Fit-check respirator
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		GOGGLES/FACE SHIELD

· Put over face and eyes and adjust to fit
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		GLOVES


· Extend to cover wrist of isolation gown
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SAFE WORK PRACTICES


· Keep hands away from face


· Limit surfaces touched


· Change with torn or heavily contaminated


· Perform hand hygiene


REMOVING PPE


Remove PPE at doorway before leaving patient room or in anteroom; remove 
respirator outside of room


		GLOVES


· Outside of gloves are contaminated!


· Grasp outside of glove with opposite gloved hand; peel off


· Hold removed glove in gloved hand


· Slide fingers of ungloved hand under remaining glove at wrist
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		GOGGLES/FACE SHIELD

· Outside of goggles or face shield are contaminated!


· To remove, handle by “clean” head band or ear pieces


· Place in designated receptacle for reprocessing or in waste container
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		GOWN


· Gown front and sleeves are contaminated!


· Unfasten neck, the waist ties


· Remove gown using a peeling motion; pull gown from each shoulder toward the same hand


· Gown will turn inside out


· Hold removed gown away from body, roll into a bundle and discard into waste or linen receptacle
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		MASK OR RESPIRATOR

· Front of mask/respirator is contaminated – DO NOT TOUCH!


· Grasp bottom then top ties/elastics and remove


· Discard in waste container

		[image: image16.png]



[image: image17.png]









HAND HYGIENE


Perform immediately after removing all PPEhttp://www.cdc.gov/ncidod/sars/pdf/ppeposter148.pdf
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EVS Quality Assessment Starter Kit                             


This document was developed by Kaiser Permanente.  Please feel free to use and reproduce 

it in the spirit of patient safety, and please retain this note in the spirit of appropriate recognition.


SITUATION:  Statistics have shown that no matter how well the patient is cared for, the environment in which they live while receiving that care contributes to the outcome of the patients stay/visit, physically, mentally and spiritually.


BACKGROUND: The Discharge Cleaning Procedure reflects cleaning measures that have been effective in reducing Hospital Associated Infections (HAI). Consistent training and monitoring of the cleaning procedures is necessary in delivering a reliable service.  In a process with many variables, it is critical to hardwire the process for the best patient outcomes. This module is easy to follow with systematic instructions for training and references by Environmental Services. It also incorporates standards from the American Society of Healthcare Environmental Services (ASHES).


STARTER KIT CONTENTS:


1. Glow Testing product (SterilRite.com):  allows for spot-checking of the thoroughness of cleaning Frequently Touched Points in patient rooms.  Glow testing product is a clear solution which fluoresces under black light, thereby providing a visual tool for assessing the cleanliness of the Frequently Touched Points.  The marking solution should be placed on the points after a room has been terminally cleaned.  The solution should be removed during the process of normal daily room cleaning.  The markings should be examined after the room is cleaned.  If the marks are still present upon inspection with the UV light you know the areas are being neglected and could be involved in infection transmission. These markings are easy to remove and easily seen under a UV light, however, they are invisible to the naked eye.   This objective data takes the guesswork out of whether or not the patient zone is clean. It also supports general patient safety, quality of service and leads to overall patient satisfaction with the cleanliness of the room.

Process guidelines:


· Recommended frequency:  Start with monthly testing of 20-30 rooms housewide.  Results should be shared with EVS staff.  Once compliance is >90%,decrease frequency or number of rooms tested.  


· Recommended departments for testing (e.g. OR, med surg, isolation room, ICU, etc.)  Start with one of the highest risk areas for infection transmission (OR, ICU).  Do baseline testing (all high touch surfaces after a terminal clean). After baseline testing is done, begin monthly testing in the first department.  Rotate to other departments after compliance is good in the first, or expand the testing to include more departments focusing on the most high risk first (OR, ICU, Infusion Center, Med Surg inpatient rooms, etc).

· Testing results: defining clean vs. not acceptable:  If any glow testing product remains after cleaning, this is “not clean” or “no acceptable”.


2. ATP (Adenosine Triphosphate): In addition to the visual conformation provided by the glow testing product, additional surface testing can be conducted with the ATP Testing device and Ultrasnap swabs. ATP is a biochemical present in all living things. This ATP testing system evaluates the presence and level of contamination on environmental surfaces. If ATP is detected it means the surface cleaning was not effective and the remaining bioburden can be involved in infection transmission. The ATP Testing System does not detect specific bacterial, viral or fungal organisms, but more generally indicates that contamination of the surface after cleaning remains. While the glow testing solution is a marker of whether surfaces were cleaned, the ATP is a marker of whether bio material such as bacteria remain on the surfaces.  When testing is performed immediately after cleaning, the ATP Testing results will provide important feedback on the efficacy of the cleaning.

3. Black Light: A black light is included in each starter kit.  This is intended for use with the Glow testing product – to visualize remaining marker fluid on the 18 frequently touched points after rooms are cleaned. A special laser printer feature on the black light can be used during teaching sessions, to identify areas insufficiently cleaned. To purchase additional black lights: www.nebotools.com.

4.  Written materials:


a. Glow Testing user guidelines


b. ATP user guidelines


c. ATP product brochure


d. Product order information for ATP
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CHG Impregnated Cloth Pre-op Bath

PREPARING THE SKIN AT HOME BEFORE SURGERY

Preparing or “prepping” skin before surgery can reduce the risk of infection at the surgical site. This facility has chosen dis-
posable cloths moistened with a rinse-free, 2% Chlorhexidine Gluconate antiseptic solution for you to use at home to reduce
the bacteria on the skin. The steps below outline the prepping process and should be carefully followed.

Directions

e Do NOT shave at least 2 days prior to surgery Prepping your skin on the day of surgery:

on any areas of the body, legs, underarms, surgi-
cal site, etc. Shaving with a razor can irritate your
skin and make it easier to develop an infection.
(Female patients: do not shave legs

one week before total knee replacement.)

e Do NOT allow this product to come in contact with
your eyes, ears, mouth or mucous membranes.
Prepping skin the night before surgery:

Take a bath or shower, and shampoo your hair at

least one hour before prepping skin.

e Use two packages (4 cloths) on the night before
surgery.

e Cut off end seal of 2 packages.

e Gently wipe using the clean cloth on each area of

the body in order as shown. Gently wipe each area
in a back and forth motion. Do NOT scrub. Use all

Do NOT shower, bathe or shampoo hair.

e Open the third package and follow the instructions
listed below.

e Gently wipe using one cloth for areas indicated as
1 and 2 and use the other cloth for areas indicated
as 3 and 4. Always start at the top and move down
your body. End with groin and outer buttock areas.

Do NOT scrub.
DO NOT USE INTERNALLY.

e NOTE: it is normal for skin to feel “tacky” after
application.

e NOTE: if you experience any itching or burning
sensations or develop a rash, wash the area
with water. Do not repeat use. Tell the nurse
upon arrival in Surgical Prep Unit the day of

4 cloths in the two packages. See instructions surgery.

below.

e Do not rinse or apply any lotions, moisturizers,
deodorant or makeup after prepping.

e Allow skin to air dry. Dress in clean pajamas.

1. Gently wipe the neck, chest and both arms.
Start each arm with the shoulder and ending at the
fingertips. Be sure to thoroughly wipe the arm pit
areas.

2. Gently wipe the abdomen, then the right and left
hip followed by the groin. Be sure to wipe folds in
the abdominal and groin areas. Avoid genital and
anal areas.

3. Gently wipe both legs, starting at the thigh and
ending at the toes. Be sure to thoroughly wipe
behind the knees.

4. Gently wipe the back starting at the base of the
neck and ending at the waist-line. Cover as much
area as possible. Assistance may be required.
End by wiping the outer buttocks area.

&% KAISER PERMANENTE.

KSMC Word Processing ¢ 11/02/10 « (IC/documents/general_topics)
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Traffic counter products (found with Google)

http://www.thomasnet.com/products/traffic-counters-20160800-1.html

http://www.smsindependents.com/site/home.asp

http://www.idtelectronics.com/
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		OR/PATIENT STANDARDS

		Compliant YES

		Compliant NO

		N/A

		DESCRIPTION/COMMENTS







2010 OR OBSERVATION CHECKLIST for Assessment of Infection Prevention Efforts

Date of observation: ______ Time:  from ________ to ________ OR# ________   Observer: ____________________________________


Procedure(s): _______________________
  

		OR/PATIENT STANDARDS 

		Compliant: YES

		Compliant: NO

		NA

		DESCRIPTION/COMMENTS



		OR Environment:

		

		

		

		



		OR appears clean, dust free, uncluttered

		

		

		

		



		OR facility in good repair e.g. no holes in walls, floors or ceiling

		

		

		

		



		Solid ceiling – no tiles

		

		

		

		



		Interim (between cases) environmental cleaning performed – directionally from top to bottom

		

		

		

		



		Doors closed, traffic in and out of room kept to minimum during case

		

		

		

		# door openings/hour






		Number personnel in room kept to a minimum

		

		

		

		# personnel in room during case





		Perioperative Patient Care:

		

		

		

		



		Pre-op antibiotic given by anesthesia personnel within 60 minutes prior to incision

		

		

		

		



		IV injection ports swabbed prior to access 

		

		

		

		



		Hair removal: performed before entering OR room (planned hair removal - occasionally additional hair must be clipped or done in the OR)

		

		

		

		



		Pre-op skin prep:


· Dual agent prep used (Chloraprep or Duraprep)

		

		

		

		Name antiseptic



		· Application technique (from center out)

		

		

		

		Describe application method



		Attire: (for any person entering semirestricted and restricted areas of surgical suite)

		

		

		

		



		Properly tied surgical masks 

		

		

		

		



		Surgical caps/hood cover all head hair

		

		

		

		



		Chest and beard hair fully covered

		

		

		

		



		For all staff, no artificial nails, natural nails short

		

		

		

		



		Dress code followed 

		

		

		

		



		· No rings. Other jewelry  (watches, earrings, bracelets, necklaces, piercing) should be removed or totally confined within scrub attire

		

		

		

		



		· No fanny packs

		

		

		

		



		· All wear long sleeves (approved cover jacket)

		

		

		

		



		· No turtlenecks

		

		

		

		



		· Shirts tucked

		

		

		

		



		· No fleece

		

		

		

		



		Sterile Field:

		

		

		

		



		Sterile items left open no > than 60 minutes prior to patient entering room and should be constantly monitored during that time period

		

		

		

		



		Scrubbed persons maintain sterility of sterile gown, gloves, supplies

		

		

		

		



		Hands remain above waist

		

		

		

		



		Items introduced into sterile field opened, dispensed, transferred by methods to maintain sterility/integrity

		

		

		

		



		Items/devices dropped below level of the OR table are considered contaminated

		

		

		

		



		Surgical equipment (e.g. cables, tubing) should be secured to sterile field with non-perforating devices.

		

		

		

		



		Nonsterile equipment (e.g. mayo stands, C arms) should be covered with sterile barrier materials.  Only sterile items should touch sterile surfaces. Sterile barrier material should be applied to any equipment adjacent to the sterile field.

		

		

		

		



		All personnel moving in/around sterile field do so in manner to maintain sterility – e.g..

· Staff do not turn back to sterile field


· Scrubbed personnel pass front to front or back to back


· Separation of sterile team from non-sterile team maintained


· Unscrubbed personnel do not pass between two sterile fields

		

		

		

		



		Anesthesiology:

		

		

		

		



		Drainage bags (e.g. foley) kept off the floor

		

		

		

		



		Aseptic practice used for IV tubing, fluids, medications – injection ports swabbed prior to access

		

		

		

		



		Sterile equipment including IV solution/tubing is assembled immediately prior to use

		

		

		

		



		Aseptic practice used for all invasive procedures: (epidurals, blocks, IV insertion) 

		

		

		

		



		Anesthesia cart appears clean - degermer readily available

		

		

		

		



		Re-usable personal equipment (e.g. stethoscope) cleaned between cases

		

		

		

		



		OSHA/Bloodborne Pathogen Standard:

		

		

		

		



		Appropriate eye protection used

		

		

		

		



		Sharps containers not overfull

		

		

		

		



		Sharps are passed in a basin or by using neutral zone rather than by hand 

		

		

		

		



		Sharps safety devices utilized where available

		

		

		

		Devices used:






		General Infection Prevention and Control:

		

		

		

		



		Sterile team removes gloves and washes hands at end of case

		

		

		

		



		Personnel appear free from communicable disease (no open skin lesions on hands/face/forearms)

		

		

		

		



		Clean, sterile, and soiled items are kept separate

		

		

		

		



		Used sterile instruments/equipment transported to CSP for decontamination and sterilization

		

		

		

		





OR Observation Checklist                                                                                                                                                                                                         Page 1 of 2

Developed by KP Periop/IC based on a tool shared by Gwenda Felizardo, RN, BSN, CIC, Group Health Cooperative, Tacoma, Washington
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PRODUCT ORDER INFO:  3M CLEAN TRACE 


(ATP for monitoring EVS cleanliness)

jhwolf@mmm.com

Josh Wolf


3M Building and Commercial Services


(209) 518-3566


Option 1:  Buy the 3M Clean-Trace Luminometer outright.  The price for the luminometer is $2,970.  Should you choose this option, the price for the 3M Clean-Trace ATP swabs is $321.01 per case (100 swabs / case).  You will therefore be in charge of the number of swabs needed to run a successful monitoring program.  These price are subject to change.   


Option 2:  Lease the 3M Clean-Trace Luminometer.  Minimum 2 year commitment, 3000 swabs per year.  3M will provide the luminometer at no charge with agreement of minimum annual commitment from your facility.  At the end of the lease agreement, you keep the luminometer.  Option 2 includes a 60 day trial period.  During the first 60 days of the lease agreement, if you feel for any reason that the lease is not the best option, you may return the luminometer and cancel the lease agreement without penalty.
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 Chlorhexidine Gluconate Cloths
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Chlorhexidine gluconate is a fast-acting, broad-spectrum antiseptic that helps reduce the number of microorganisms on your skin – a known risk factor for infection.
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Face & Head



 (If Desired)











Face & Head



(If Desired)







Face & Head











KEEP CHG Cloths (Burgundy Package) out of eyes, ears, and mouth.



USE each cloth to thoroughly wipe each area in a circular or back and forth motion, making sure all skin is cleansed.



DISPOSE of all cloths in a trash receptacle.



DO NOT apply any unapproved lotions or barrier creams.  These can deactivate the antiseptic.
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Neck (jawline down), chest, arms, hands







Abdomen & Upper Thigh







Right & Left Legs Plus Foot







Back of Neck and Back







Buttocks











Foley Care
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Stool from Incontinence:  



Use Chux to clean bulk



Terry washcloth, soap, and water for residual



Wipe involved skin using CHG Cloths.



Apply Shield Barrier







Foley Catheter Care:  



Use one side of the 6th cloth to wipe 8 inches around the Foley



Use the other side of cloth to wipe meatus and Foley
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DO NOT FLUSH CLOTHS IN TOILET
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Tear package at notch on back flap to open







Tear package at tear strip on back to open
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     DO NOT ENTER



 KNOCK ON THE DOOR 



CIRCULATOR WILL OFFER ASSISTANCE



UNAUTHORIZED ENTRANCE WILL BE REPORTED
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		Central Line Insertion Standard Work and Safety Checklist






		Date:




		Start Time:




		Room/Loc:







		Catheter Type:                  □ Dialysis       □ Central Venous        □ PICC        □ Pulmonary Artery



		Insertion Site:    Jugular:   □ R   □ L     Upper Arm:   □ R   □ L        Subclavian:   □ R   □ L       Femoral:   □ R   □ L        



		Number of Lumens:          □ 1     □ 2    □ 3    □ 4

		Reason for Insertion:    □ New Indication    □ Elective


□ Replace Malfunctioning Catheter               □ Emergent           



		Procedure Provider:_____________________________    Procedure Assistant: __________________________


□ ER MD          □ Surgery MD        □ ICU MD           □ HBS        □ Interventional Radiologist       □ RN



		Standard Work Before, During and After Procedure

		Yes or True

		Yes-After Reminder

		N/A



		

		Patient has NO allergy to Heparin

		□

		

		



		

		Patient’s latex allergy assessed & procedure plan modified PRN

		□

		

		



		

		Consent form completed & in chart

		□

		

		



		

		Perform Procedural Pause                                          Perform patient ID x 2


Announce the procedure to be performed


Mark/assess site


Position patient correctly for procedure


Assemble equipment/verify supplies (including ultrasound, unless insertion is subclavian)

Verify all medication 

		□


□


□


□


□


□

		□


□


□


□


□


□

		



		

		Confirm that all persons in room wash or de-germ hands (ASK, if unsure)

		□

		□

		



		

		Central line cart/bundle utilized (Bundle includes: two sterile gowns, mask with eyeshield, full sterile drape, surgical caps, and chloroprep applicator)

		□

		□

		



		

		Prep Procedure Site                             Chloraprep 10.5 ml applicator used


Dry Skin: 30 second scrub + 30 second dry time OR


Wet Skin: 2 minutes scrub + 1 minute dry time 

		□


□


□

		□


□


□

		□


□



		

		Use large sterile drape to cover patient

		□

		□

		



		

		Wear sterile gloves, hat, mask with eyeshield, and sterile gown (ALL must be worn)                                                                    Procedure provider


Procedure assistant

		□


□

		□


□

		□



		

		Did all persons in the room, other than the patient, wear a mask?

		□

		□

		



		

		Maintain sterile field

		□

		□

		



		

		Catheter caps placed on lumens

		□

		□

		



		

		Catheter sutured OR clipped OR securement device in place?

		□

		□

		



		

		Position confirmation                                                               Fluoroscopy


Chest X-ray ordered

		□


□

		□


□

		□ 

femoral
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Place completed form in Quality Binder
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Case#:   


Patient initials:   


Observer initials:  




Infection Control and Prevention


Surgical Services Audit Checklist 


Patient Name: ____________________ MRN #: _______________ Admit date: _____________

Surgery Date: _____​​​​​​​​​​​​_______________ Day of week​​​​​​​​​: ​________________

Scheduled Time: ​​​​_____________​​​_________ First case/Last case/Other (circle one)

OR Pavilion: ​_______________ OR Room:  ___________ Surgeon: ​​​​​​​______________________ 

Scheduled Procedure: __________________​​​​_​​​________​​​​​​​​​​​​​​______ Emergent Case:  Y/N

Actual Procedure: ______________________________________________
IC Time in:  _______ IC Time out:  ________ Total minutes of observation:  ______________


Time of incision:  _________ Time of closure: ​​_________ Duration of case:  ______________

		Intraoperative Observation

		Performed Y/N/ND

		Detail

		Instructions and Comments



		Environment—Environmental Services observed cleaning between cases

		

		

		



		Environment—room has been terminally cleaned




		

		

		For first case only



		Environment – General Cleanliness

		

		

		 



		Environment – Equipment Clean

		

		

		Anesthesia equipment, cords, lights



		Environment – Room temperature/ humidity

		

		______F°  ______C°


Relative humidity _______%


Time observed:  ________

		



		Environment – Ventilation

		

		

		Confirm appropriate pressure settings



		Pre-Op Skin Prep—Hair removal

		

		Performed prior to OR


or


Performed in the OR


or


NA

		Circle one



		Pre-Op Skin Prep—Hair removal


method

		

		Clipper


Razor


Depilatory cream

		Circle one



		Pre-Op Skin Prep




		

		Product Used: 


Detail Procedure:




		



		OR Personnel—number present

		Surgeon:


Resident:


Medical Student:


Anesthesia:


Circulating RN:


Scrub RN/Tech:


Vendor:  


Other:  


Unknown:  


Total:  

		Tick mark for each individual present during observation



		Scrub Procedure—role of personnel observed

		

		#1:  

#2:  


#3:  

		



		Scrub Procedure—nail pick used

		

		#1:  


#2:  


#3:  

		If first case



		Scrub Procedure—hand wash

		

		#1:  


#2:  


#3:  

		





		Intraoperative Observation

		Performed Y/N/ND

		Detail

		Instructions and Comments



		Scrub Procedure—products used

		

		#1:  Avaguard   


       Brush    

       Brush Type:

#2:  Avaguard   


       Brush    


       Brush Type:


#3:  Avaguard   


       Brush    


       Brush Type:

		Brushes by color:

· Ultradex (blue package) 


· Povidone Iodine (brown package) 


· Detergent Free (green package) 





		Scrub Procedure—technique



		

		#1:  Correct sequence:  Y/N

       Correct duration:  Y/N

#2:  Correct sequence:  Y/N

       Correct duration:  Y/N

#3:  Correct sequence:  Y/N

       Correct duration:  Y/N

		



		Sterile Tray Set Up

		

		Integrity of wrapping:  


Indicator Check:      

Integrator Check:       

		



		Sterile Tray—closing tray for dirty cases

		

		

		



		Sterile Field Maintained

		

		

		



		Environment—Frequency of door opening

		

		Door to core: 

Door to semi-restricted corridor:


Door to substerile:



		Tick mark for each door opening



		Time Out Performed




		

		Y/N

		Circle one



		Surgical attire—cap/hood

		

		Worn by all present?  Y/N


Appropriate use?  Y/N


Removed at end of procedure?     


     Y/N/not observed

		



		Surgical attire—mask 

		

		Worn by all present?  Y/N


Appropriate use?  Y/N


Removed at end of procedure?  

     Y/N/not observed

		



		Surgical attire—gown 

		

		Worn by all present?  Y/N


Appropriate use?  Y/N


Removed at end of procedure?  

     Y/N/not observed

		



		Surgical attire—safety shields

		

		Worn by all present?  Y/N


Appropriate use?  Y/N


Removed at end of procedure?  

     Y/N/not observed

		



		Surgical attire—shoe covers

		

		Worn by all present?  Y/N


Appropriate use?  Y/N


Removed at end of procedure?  

     Y/N/not observed

		



		Surgical attire—gloves 

		

		Appropriate use?  Y/N

Changed with tears?  Y/N


Removed at end of procedure?  

     Y/N/not observed

		



		Surgical attire—gloves changed for dirty cases

		

		

		Change before closing?



		Surgical attire—name badges

		

		

		



		Surgical attire—jewelry

		

		Rings removed?  Y/N?


Other jewelry removed or totally confined under attire?  Y/N

Comments:




		Other jewelry – watches, earrings, bracelets, necklaces



		Surgical attire--fingernails

		

		Excess fingernail length? Y/N/ND

Comments:  


Artificial nails:  Y/N/ND


Comments:  



		Excess=greater than ¼ inch.  



		Flash Performed



		

		Reason and Item/s Flashed:



		



		Pt Temp

		

		Temp monitoring?: Y/N/ND


Warming Performed?  Y/N/ND

Location (geographic):

Location (anatomic):               

Method:

		



		General Observations



		

		

		





		Retrospective Review

		Performed Y/N/ND

		Detail

		Comments



		Wound class—recorded in Surginet

		

		

		



		Wound class—IC assessment

		

		

		If different than above



		ASA score




		

		

		



		Pre-op


Antiseptic showering



		

		

		



		Pre-op nares cultures (for sternotomies)

		

		

		



		Peri-op mupirocin (for sternotomies)

		

		

		



		Pre-op oral decontamination (for colorectal surgery only)

		

		Agent used:  

Times administered:


Time of incision:  

Meets guidelines:  Y/N




		1 g of neomycin plus 1 g of erythromycin at 1 PM, 2 PM and 11 PM OR 2 g of neomycin plus


2 g of metronidazole at 7 PM and 11 PM the day before an 8 AM operation



		Antimicrobial Prophylaxis—timing 



		

		Time of infusion:  

Time of incision:  

Meets guidelines?  Y/N 

		Cefazolin/Ancef:  0-60 min. prior to incision. Vanco/fluoroquinolone:   60-120 min. prior to incision.



		Antimicrobial Prophylaxis—choice 

		

		Agent used:  

Allergies: 

Consistent with NMH guidelines?:  Y/N



		



		Antimicrobial Prophylaxis—redose 

		

		Was a second dose of cefazolin administered for cases > 4 hours?  Y/N




		



		Estimated blood loss




		

		

		



		# Units PRBC 




		

		

		If transfused



		Intraoperative—euglycemia (for cardiac surgery)

		

		

		



		Intraoperative—Drains placed



		

		Y/N

		



		Intraoperative—Drains placed

		

		# of drains:


Type of drains:  




		



		Post-operative—Timing of drain removal

		

		POD:  
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OPERATING ROOM –SURGICAL PATIENT Infection Control Tracer – 2009 


Marilyn M Harrison, RN, CIC – Infection Prevention Consultant


		                       

		

		Comments/


Accountability



		

		Met 

		Not Met 

		N/A 

		







		.   Preoperative preparation of the patient

		

		

		

		



		* CDC Category 1A Recommendations

		

		

		

		



		A. Patient to receive preoperative education.

		

		

		

		



		B. Patient to receive preoperative instructions for the preadmission use of  


        Chlorhexidine Gluconate (CHG) impregnated cloth.

		

		

		

		



		C. Keep preoperative hospitals stay as short as possible.

		

		

		

		



		D. Do not remove hair preoperatively unless the hair at or around the incision site will interfere with the operations.

		

		

		

		



		E. If hair removal is necessary, it should be removed immediately prior to the operation with use of electric clippers.  Razors or depilatories should NOT be used.  

		

		

		

		



		Patient Assessed pre-operative for diabetes

		

		

		

		



		     **  CDC Category 1B Recommendations

		

		

		

		



		F. Serum blood glucose levels are to be adequately controlled in all diabetic patients before elective operation.  Blood glucose levels are to be maintained <150 during the operation and in the immediate post-operative period (48 hours).  

		

		

		

		



		G. Patients are to be instructed to abstain from smoking (cigarette, cigars, pipes, or any other form of tobacco consumption including chewing and dipping) for a minimum of 30 days before the elective operation.  

		

		

		

		



		H. Thoroughly washes and cleans at and around the incision site to remove 

        gross contamination before performing antiseptic skin preparation.

		

		

		

		





		I. For skin preparation, use an acceptable antiseptic agent such as alcohol, Chlorhexidine, or iodine-iodophors.  

		

		

		

		





		J. Apply preoperative antiseptic skin preparation in concentric circles moving out toward the periphery.  The use of Chlorhexidine does not require concentric circles. It is recommended that a back and forth motion be used.  The prepped area must be large enough to extend the incision or create new incisions or drain sites, if necessary. 

		

		

		

		



		II.   Preoperative Antisepsis – Surgical Team

		

		

		

		



		      ** CDC Category IB Recommendations

		

		

		

		



		A. Keep nails short and do not wear artificial nails.  

		

		

		

		



		B. Perform a preoperative surgical scrub that includes hands and forearms up to the elbows before the sterile field, sterile instruments, or the patient’s prepped skin is touched.  

		

		

		

		



		C. Perform the surgical scrub for duration of three to five minutes with an appropriate antiseptic.   Periodic audits done by OR Managers should be performed to evaluate performance.  

		

		

		

		



		D. After performing the surgical scrub, keep hands up and away from the bone (elbows in flexed position) so that water runs from the tips of the fingers toward the elbows.  Dry hands with a sterile towel and don a sterile gown and gloves.

		

		

		

		



		III. Antimicrobial Prophylaxis

		

		

		

		



		     *  CDC Category 1A Recommendations

		

		

		

		



		A. Select a prophylactic antimicrobial agent based on its efficacy against the most common pathogens causing SSI for specific operation. Ancef 2 grams. IV administered.



		

		

		

		



		B. Administer the Antimicrobial prophylactic agent by the intravenous route. 

		

		

		

		



		C. Do not extend prophylaxis postoperatively. Antibiotic was discontinued after 24 hours post op. as per doctors order.

		

		

		

		



		D. Consider additional intra-operative doses under the following circumstances:  

1. Operations whose duration exceeds the estimated serum half-life of the   


    agent

2. Operations with major intra-operative blood loss


3. Operations on morbidity obese patients.

		

		

		

		



		IV. Intra-Operative Issues – Operating Room Environment

		

		

		

		



		      Ventilation

		

		

		

		



		       **CDC Category IB Recommendations

		

		

		

		



		A. Maintain positive-pressure ventilation in the or with respect to the corridors and adjacent areas.


 

		

		

		

		



		B.  Maintain a minimum of 20 air changes per hour, 



		

		

		

		



		C. Filter all air, re-circulated and fresh, through the appropriate filters per the American Institute of Architects recommendations.  

  

		

		

		

		



		D. Introduce all air at the ceiling and exhaust near the floor.


 

		

		

		

		



		E.   Operating Room’s daily check for Relative Humidity should be between 


       30-60%.



		

		

		

		



		F.   Keep or doors closed except as needed for passage of equipment, 

Personnel and the patient.



		

		

		

		



		G. Limit the number of personnel entering the Operating Room to necessary personnel.



		

		

		

		



		H. Operating Room set up time to incision time.



		

		

		

		



		    Cleaning and Disinfection of Environmental Surfaces

		

		

		

		



		     *  CDC Category 1A Recommendations

		

		

		

		



		A. Cleaning and disinfecting standards in the Operating Room are the same standard used for all cases, including contaminated/dirty operations.




		

		

		

		



		B. Do not use tacky mats at the entrance to the Operating Room Suite for the purpose of infection, prevention and control. 

		

		

		

		



		     **  CDC Category 1B Recommendations 

		

		

		

		



		A. Clean with an EPA approved hospital disinfectant to affected areas when visible soiling, contamination, blood or other fluids occur on surfaces and/or equipment during an operation and must be done prior to next procedure.


		

		

		

		



		B.  Environmental Issues – Daily Responsibility of Cleaning Special Equipment 


1.  Environmental Services responsible for Terminal cleaning.


2.  Environmental Services Supervisor to provide a work sheet for all new Environmental Service Staff receiving training on cleaning between cases and daily terminal cleaning of the Operating Rooms.



		

		

		

		



		     Microbiologic Sampling

		

		

		

		



		      **  CDC Category 1B Recommendations

		

		

		

		



		A. Do not perform routine environmental sampling of the Operating Room.  Perform only as part of an epidemiologic investigation. 



		

		

		

		



		      Sterilization of Surgical Instruments

		

		

		

		



		**   CDC Category 1B Recommendations

		

		

		

		



		A. Sterilize all surgical instruments according to published guidelines. 

		

		

		

		



		B.  Perform flash sterilization only in emergency situations. There should be no routine flash sterilization

		

		

		

		



		C.  Do not uses flash sterilization for routine reprocessing of surgical instruments. Policies and procedures should be congruent with AORN Standards. The CDC  standard is that less than 5% of surgical instruments may be flash sterilized.


       

		

		

		

		



		      Surgical Attire and Drapes

		

		

		

		



		**  CDC Category 1A Recommendations

		

		

		

		



		A.  Do not wear shoe covers for the prevention of Surgical Site Infections. Staff wears shoe covers to protect their shoes from contamination.

		

		

		

		



		**   CDC Category 1B Recommendations

		

		

		

		



		A.  Change scrubs suits when visibly soiled, contaminated and/Or penetrated  by blood Or other potentially infectious materials.

		

		

		

		



		B.  Wear a surgical mask that fully covers the mouth and nose when entering the Operating Room if sterile instruments are exposed, if an operation is about to begin or already in progress. Wear the mask throughout the entire operation.   



		

		

		

		



		C.  The surgical team must wear sterile gloves, which are put on after donning a sterile gown.




		

		

		

		



		D.  Use material for surgical gown and drapes that are effective barriers when wet. 



		

		

		

		



		        Practice of Anesthesiology

		

		

		

		



		**  CDC Category 1A Recommendations

		

		

		

		



		A.  Anesthesia team members must adhere to recommended infection control practices during operations.

		

		

		

		



		       Surgical Technique

		

		

		

		



		**  CDC Category 1B Recommendations 

		

		

		

		



		A.   Handle tissue gently, maintains effective homeostasis, minimize devitalized tissue and foreign bodies and eradicate dead space at the surgical site.

		

		

		

		



		B.   Use delayed primary closure Or leave incision open to close by secondary intention, if the surgical site is heavily contaminated.

		

		

		

		



		C.   If drainage is deemed necessary; use of a closed suction drain.  Place the drain through a separate incision, rather than the main surgical incision.  Remove the drain as soon as possible.

		

		

		

		



		V.  Post-operative Surgical Incision Care

		

		

		

		



		A.   Use CDC definitions of Surgical Site Infections without modification for identifying Surgical Site Infections among surgical in-patients and outpatients.

		

		

		

		



		B. For in-patient case-findings, use direct prospective observation and/or  indirect prospective detection for the duration of the patient’s hospitalization.  Include a method of post-discharge surveillance that accommodates available resources and data needs.  




		

		

		

		



		C.   For outpatient case-findings, use a method that accommodates available resources and data needs.

		

		

		

		



		D.   For each patient undergoing an operation chosen for surveillance, record  variables shown to be associated with increased Surgical Site Infections  (e.g. surgical wound class, ASA class, and duration of operation)  

		

		

		

		



		E.  Upon completion of the operation, a surgical team member assigns the surgical Wound classification. 

		

		

		

		



		F.  Periodically calculate operation-specific Surgical Site Infection rates stratified by variables shown to be predictive of SSI risk.

		

		

		

		



		G.  Report appropriately stratified operation-specific Surgical Site Infection rates to Surgical Team members.  The optimum frequency and format for such rate computations will be determined by stratified caseload sizes and the objectives of local, continuous, quality improvement initiatives.

		

		

		

		



		VI.  Postoperative Incision Care

		

		

		

		



		A. Protect surgical site incision that has been primarily closed with a sterile dressing for 24 to 48 hours postoperatively. Wash hands before and after dressing changes and any contact with the surgical site.  When an incision dressing must be changed, use sterile technique. 

B. Educate the patient and family regarding proper incision care, symptoms of Surgical Site Infections and the need to report such symptoms.



		

		

		

		



		POST OPERATIVE PATIENT CARE 

		

		

		

		



		1. Glycemic Controls – Patient received insulin as Order


2. Foley catheter removed day 2 post operative


3. Physical Therapy- Pt. ambulating on day 2 post-op.


4.    Instructions for hand washing were given to patient. Patient was informed that it is “OK to ASK” staff to wash their hands before direct contact with the patient. 

		

		

		

		





REFERENCES;

 CDC Guidelines for Prevention Surgical Site Infection 1999 @www.cdc.gov/ncidod/hip.*

AORN, INC. 2008 peri-operative Standards and Recommended Practices


  * Category1A. Strongly recommended for all hospitals and strongly supported by well-designed experimental or epidemiologic studies.


** Category 1B. Strongly recommended for all hospitals and viewed as effective by experts in the field and a consensus of Hospital Infection Control Practices Advisory Committee (HIC-PAC), based on strong rationale and suggestive evidence, even though definitive scientific studies may not have been done.
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User Guide for the 3M™ Clean-Trace™ rapid hygiene monitoring system.

Introduction

Good hygiene practice is essential in reducing the risk of cross contamination that can lead to transfer of potentially pathogenic organisms within the hospital environment. Visible assessment of surfaces will not always indicate the presence of low levels of organic residues that can harbour and protect both pathogens and other environmental organisms that may present a significant risk to both patients and carers.


The 3M Clean-Trace system provides a solution to ensure that surfaces can be quickly measured and assessed to provide assurance that cleaning regimes have been effective.


3M Clean-Trace Surface ATP devices detect adenosine triphosphate (ATP), which is present in all animal, vegetable, bacteria, yeast and mould cells. The presence of ATP indicates contamination still remains from any one of these sources post-cleaning. Measuring the level of ATP provides a real time indication of surface cleanliness, demonstrating the presence of organic contamination that can both harbour and provide a nutrient base for pathogenic bacteria to proliferate. High levels of organic residues can also provide a protective barrier against the action of cleaning detergents.

When ATP comes in contact with the combined luciferin/luciferase reagent contained in one of the tests, a reaction takes place which emits light in direct proportion to the amount of ATP present. Within seconds, the 3M luminometer measures the amount of light generated, indicating the level of contamination The level of light is measured and presented as a number or Relative Light Unit (RLU). The greater the level of contamination and ATP the greater the amount of light produced and the greater the RLU number generated on the instrument.


The 3M hygiene monitoring system is also provided with Biotrack Plus software. Sample plans containing specific sample or test points are created on the software and these downloaded to the 3M Luminometer. Samples are taken according to specific sample test points and the results are then logged against the test point being tested. Results are then downloaded to the Biotrack software from the 3M Clean-Trace NG luminometer. Biotrack Plus trend analysis software can then be used to determine the overall effectiveness of cleaning regimes, highlight areas of concern and help in the overall design on improved cleaning initiatives.

What kind of RLU levels can I expect and how do I use them?


The results obtained after cleaning can be influenced by a number of factors.


· The cleaning method employed.


· The effectiveness of the application of the cleaning method used.


· The nature of the surface being tested.


· The age and condition of the surface being tested.


· Frequency of cleaning.


The levels achieved will be determined by the factors above and an understanding on the maximum level of cleaning which is achievable.


Where deep cleaning regimes are employed,  information on the attainable level of cleaning for a particular surface can be collected. However, where deep cleaning is not a routine practice, some judgment will need to be made on levels which can be attained on a routine basis.


Background data should be collected following cleaning procedures and based on the results achieved an area a ward can be graded according to overall results. Pass and Fail levels for the 3M system can be set to reflect current cleaning efficiency. Once a grade has been determined then a systematic approach to continual improvement can be applied.

Utilising the Biotrack Plus trend analysis software will help in identifying areas where improvements can be made. Improvements may include

· Change in cleaning chemical used.


· Change in the cleaning procedure itself.


· Re-cleaning where high results are obtained.


· Increased focus on cleaning in areas where high results are obtained


Over time, improvements and increased awareness will be reflected in lower RLU levels, enabling Pass and Fail levels to be set lower, and overall improvement in the grade.


Example Grade Structure.

		Grade

		PASS

		CAUTION

		FAIL



		A

		500

		501-999

		1000



		B

		750

		751-1499

		1500



		C

		1000

		1001-1999

		2000



		D

		1500

		1501-2999

		3000



		E

		2000

		2001-3999

		4000



		F

		2500

		2501-4999

		5000



		G

		3000

		3001-5999

		6000





Setting the Grade.

Each ward or area tested should be assessed using background results to set the initial grade and levels to work with. Then process will involve


1. Identifying the areas or test points to be sampled.


These should test points that will provide representative data on cleaning efficiency and also be considered as areas of a high risk of cross contamination.


2. Collection of data before cleaning.


Data should be collected before cleaning to assess the background level of contamination existing or that can develop in the selected areas. This would only be carried out during the implementation stage, but will provide valuable information on the levels of contamination that can develop over time.


3. Collection of Data after cleaning.


Collection of data post-cleaning to indicate the level of cleanliness achieved by the cleaning regime.


4. Determining the grade and Pass and Fail levels that best represent the level of cleaning being achieved.


Once collected the data can be reviewed to determine the most appropriate grade, and hence Pass and Fail levels to set. Setting a grade is part of a systematic approach to continual improvement. The overall goal is to attain the best grade possible for each selected area.


The key to this is moving initially towards consistency in cleaning efficiency and subsequently, results. Once consistency is achieved then a grade improvement can be considered to lower the Pass and Fail levels which have been set.


For example.


Below is a table of results for 9 test areas in a ward.


Based on the Grades A to G the result will either be Pass (P),  Caution © or Fail (F) as indicated and determined by the Pass and Fail level criteria which have been previously set for each Grade.

[image: image1.wmf]Test Point


Result


A


B


C


D


E


F


G


Bedside frame
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We can review the results in terms of a Graph (see below)
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A Fail Rate of approximately 20% should be used to determine the best grade to set the Pass and Fail levels, and in this case the nearest would be Grade E at 22.2%


		Grade

		PASS

		CAUTION

		FAIL



		E

		2000

		2001-3999

		4000





Once the grade has been set the Pass and Fail levels should be used to establish corrective action in response to results. In this case any results that fall above the 4000 RLU level would be considered as a fail result and corrective action should be taken. This would involve re-cleaning and re-testing. The cleaning method should also be reviewed to ensure it is meeting requirements and correct protocols are being followed.

Once corrective actions are in place, and awareness of weaknesses in the cleaning process identified, results should again be reviewed. This will help to determine if there has been an improvement in cleaning consistency.


For example see table below.
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In the case above there has been an improvement in overall consistency for the area tested.  We can see that approximately 20% of failures now occur in Grade D whereas no results are failing in Grade E. In this case the area should now be moved to Grade D, and new Pass and Fail level criteria and associated corrective actions applied.


		Grade

		PASS

		CAUTION

		FAIL



		D

		1500

		1501-2999

		3000





When assessing results for review of cleaning efficiency it is important to only include the initial first time result and not results after re-cleaning in response to a failed result.


The above process of systematic improvement ensures a steady approach is taken to ensure maintaining and improving cleaning consistency is achieved. Although it is possible to set stricter requirements and move to a more stringent grade it is important to ensure that cleaning consistency is maintained and radical changes to cleaning that will impact on this are kept under control.

Use of the 3M Clean-Trace test.

Sampling technique.
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How to achieve the best results with the Clean-Trace surface hygiene test 


DO
hold the device in the VERTICAL position on activation and shake rapidly from SIDE TO SIDE for at least 5 seconds and read immediately in the luminometer. 


DO NOT 
activate while holding out of the vertical, do not shake up and down, do not shake like a thermometer.


DO
activate when you are about to measure the device.


DO NOT 
activate all devices then take them to another location for testing or activate and leave on a surface to test one at a time

DO 
activate and test swabs ONE AT A TIME when testing a number of swabs. 


DO NOT
activate all devices and then test one at a time.


DO
place the instrument in the vertical position when reading a device. 


DO NOT
hold the instrument horizontally or lay down on the bench to read a device


DO
always remove the last device from the instrument chamber at the end of testing. 


DO NOT
leave a device in the chamber at the end of testing


Biotrack Plus software

Rapid ATP hygiene testing has provided many companies with the opportunity to quickly assess the hygienic status of production surfaces before the production process starts.  Compatible with Due Diligence and HACCP initiatives, real time testing provides direct feedback than can be acted upon immediately. But this is only half the story, the data collected can provide valuable insight into the performance of cleaning regimes when reviewed using trend analysis software.

Biotrack Plus has been developed with this mind, for use with 3M Clean-Trace hygiene monitoring systems .

Biotrack Plus allows the user to create sample plans reflecting their current sampling regimes. Plans are downloaded to the NG instrument and hygiene results collected. Results are then uploaded to the Biotrack software and stored in the results data base. Once collected data can be filtered and viewed and then reports and graphs created quickly and easily. Any retest results are also available for auditing.

Filters are set up according to the data required. This may be overall data, site-specific data, specific sample plans or test points. Data for specific time periods can then be set. Any parameters set can be saved and then revisited, so monthly or weekly reports can be easily created.
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Site ID: NEAS


Number of times Plan used = 33


0%


20%


40%


60%


80%


100%


01/01/2008


03/01/2008


04/01/2008


06/01/2008


08/01/2008


10/01/2008


12/01/2008


13/01/2008


15/01/2008


17/01/2008


19/01/2008


21/01/2008


23/01/2008


25/01/2008


27/01/2008


29/01/2008


31/01/2008


Pass


Caution


Fail


Key


As well as overall sample plan reports Biotrack Plus allows the generation of graphs against specific test points again as overall percentage Pass, Caution or Fail, and also as a trend graph over time as shown below. These can also be set up to include any 

retest results taken in response to an initial Fail results
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Test Point: Bed Side Frame


Sample Plan: Ward One


Site ID: NEAS
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Sample Plan and Test Point Overall result range graphs can also be generated to show Max, Min and the average result. This helps demonstrate the consistency of cleaning regimes.
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The above graphs represent only a small sample of the options available to the nd user.


Result reports can also be produced where a hard copy of result is required as shown below.


[image: image15.png]Review Results

SitelD - NEAS
‘Sanple Plan - Ward One.
e e Test ot St Hame | P [ F [ A0 | S | Fetest | RSt Commarts
T8 129590 | e Adjuter Buions Sedadins | 1600 |00 | 5%
T8 129580 e 57 Catinet Begs0m | 1500 | 3000 | g1
T8 129580 Bed Side Frame Segs00T | 1800 | 3000|658
T8 129580 e St Hand Al Begs002 | 1500 | 3000 | 781
T8 129580 oed 51 Trley. Begsioos | 1600 | om0 | &1
T8 129580 Drug Cabint Drugoos | 1200 | 000 | 48
TN2008 129580 | Wain Ward Goor Fandie | WamWibe | 1800 | 000 | 400
T8 129580 Sk Tops Srcton7_| 1200 | 000 | 550
008 29590 Ward hoe Wardpous | 1a00 | 000 | 750
e e Test ot St Hame | P [ F [ A0 | S | Fetest | RSt Commarts
O08 1295890 | e Adjuter Buions Sedadins | 1a00 | 000 | 621
006 29580 e 57 Catinet Begs0m | 1600 | 3000 |62
006 29580 Bed Side Frame Segs00T | 1500 | 3000 | TasT )
006 29580 e St Hand Al Begs002_| 1500 | 3000|560
008 129590 oed 51 Trley. Bedsioos | 1600 | om0 | 512
0006 129580 Drug Cabinet Dugcoos | 1200 | a000 | e
OMT1208 1245890 | Vi Ward Door andie | Mamibe | 1900 | 000 | 672
0006 129580 Sk Tops Srctonr | 1500 | 00 | aee
12006 129590 W Phone Wardpos | 1400 | 000 | a1







In addition, Ranking reports can be produced to show the frequency of Pass, Caution or Fail results for sample plans or Test points. This helps to identify areas of concern.
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Biotrack Plus also allows the generation of a ‘master sanitation schedule’ for each sample plan created. This presents a hygiene map of a sample plan indicating the status of each result over a month and if the test point sampling frequency has been met.
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Sample Plan Graphs



These represent an overview of a overall site or specific sample plan performance in term of percentage Pass , Caution or Fail results. These can also be overall or against time.
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