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• Workshops and General Sessions
• Endoscopes
• Collaboration
• Emerging Technologies
• Sterile Processing Department
• Microbiology
• Antibiotic Stewardship
• APIC’s Competency Model

• Let’s get started!

Learning Outcomes:  Springboard to Your Conference



But first…





Raise your hand if you have some areas of concern related to 

reusable device reprocessing at your facility.



What is your # 1 most pressing concern related to reprocessing reusable 

medical devices at your facility?

Index Card Activity #1



o Needed a new scope reprocessing room for GI Procedures

o Over 3 years, meetings with all stakeholders including scope room staff to 
design new room

o Plans completed and submitted to North Carolina Division of Health Services 
Regulation (CMS in NC) and approved

o Bids went out…bids came in…

o WAY over $$ set aside for this project…

o Project placed on hold indefinitely…

o Unacceptable say we!

o I saw a senior VP in the hallway one day…and I showed him this…

A True Tarheel Story of Persistence and Determination





He funded the project within days…

And

Now we have this…





This is OUR watch and we cannot do 
nothing.

Don’t let what you cannot do interfere 
with what you can do. 





Let’s dig in!



E. H. Spaulding, 1968 
• Spaulding Classification Scheme
• All major societies and healthcare advisory institutions subscribe

• AAMI: Association for the Advancement of Medical Instrumentation
• ASGE: American Society of Gastroenterologists
• SGNA: Society of Gastroenterology Nurses and Associates
• CDC: Centers for Disease Control and Epidemiology

• Clear, logical approach to disinfection and sterilization
• Three categories:

1. non-critical
2. semi-critical
3. critical

• Items categorized on the basis of the degree of risk of infection involved in their use
• Example: scissors vs. scissors



Non-critical devices: Items that come in contact with intact skin 
but not mucous membranes or normally sterile tissue

Examples:
• Exam tables
• Stethoscopes
• BP cuffs
• OR tables
• EKG wires/cords
• Bedpans

HICPAC. Guideline for disinfection and sterilization in healthcare facilities, 2008. Centers for Disease Control and Prevention; 2008



Intermediate-level 
Disinfection

Examples: exam tables, stethoscopes, 
ECG wires/cords, etc. 

Items contact intact skin 
but NOT mucous 

membranes.

Hospital-grade disinfectant 
with label claim for  

tuberculocidal activity 

Virtually no risk has been documented for transmission of infectious agents to patients through noncritical items when they 
are used as noncritical items; however, potentially could contribute to secondary transmission by contaminating hands of 

health-care workers or by contacting medical equipment that subsequently contacts patients.

HICPAC. Guideline for disinfection and sterilization in healthcare facilities, 2008. Centers for Disease Control and Prevention; 2008



Critical devices: “…objects that enter normally 
sterile tissue or the vascular system.”

Examples:
• Surgical instruments
• Cardiac catheters
• Implants
• Ultrasound probes used in sterile 

body cavities

HICPAC. Guideline for disinfection and sterilization in healthcare facilities, 2008. Centers for Disease Control and Prevention; 2008



Sterilization

Examples: surgical instruments, cardiac 
and urinary catheters, implants, and 

ultrasound probes used in sterile body 
cavities.

Items enter normally 
sterile tissue or the 

vascular system. 

Complete 
destruction of all 

microbial life. 

Critical items confer a high risk for infection if they are contaminated with any microorganism.

HICPAC. Guideline for disinfection and sterilization in healthcare facilities, 2008. Centers for Disease Control and Prevention; 2008



Steam Sterilization: 
Enormous Margin of Safety

• 100 quadrillion (10-17 ) margin of safety

• Sterilization kills 1 trillion spores in addition to the washer/disinfector  which 
removes or inactivates 10-100 million microbes.

There is a 1:100 quadrillion chance of the item NOT being sterile
(that’s a “1” with 17 zeros after it)



Generally speaking, and particularly compared to 
HLD, I don’t worry about steam sterilization 

practices – well, I don’t lose sleep over steam 
sterilization.

InspecAPedia.com



Semi-critical devices: “…contact mucous 
membranes or nonintact skin.” 

Examples:
• Anesthesia equipment
• Gastrointestinal endoscopes
• Bronchoscopes
• Laryngoscope blades
• Cystoscopes

HICPAC. Guideline for disinfection and sterilization in healthcare facilities, 2008. Centers for Disease Control and Prevention; 2008



High Level 
Disinfection

Items contact mucous 
membranes or nonintact 

skin.

Examples: some endoscopes, 
laryngoscope blades, 

cystoscopes, ultrasound 
probes.

Complete elimination of 
all microorganisms in or 
on an instrument, except 

for small numbers of 
bacterial spores.

HICPAC. Guideline for disinfection and sterilization in healthcare facilities, 2008. Centers for Disease Control and Prevention; 2008



High-Level Disinfection: 
No Margin of Safety for GI Endoscopes

• Margin of safety with endoscope reprocessing minimal or non-existent for two reasons: 
• Microbial load 

• GI endoscopes contain 107-10

• Cleaning results in 2-6 log10 reduction
• High-level disinfection results in 4-6 log10 reduction
• Results in a total 6-12 log10 reduction of microbes

• Complexity of endoscope
• Humans

Rutala WA, Weber DA.  Infect Control Hosp Epidemiol 2015



I do worry 
about high-level disinfection practices.

123nspecAPedia.com



In fact

High-level disinfection 

is
the problem with instrument reprocessing today 

– inpatient and outpatient.



1950 vs 2013, Formula One Racing

https://www.youtube.com/watch?v=RRy_73ivcms

https://www.youtube.com/watch?v=RRy_73ivcms


Ofstead, C.L, Wetzler, H.P., Snyder, A.K., Horton, 
R.A. (2010). Endoscope Reprocessing Methods. A 
Prospective Study on the Impact of Human Factors 
and Automation. Gastroenterol Nurs, 33(4), 304-11.

Human error
and outbreaks



Transmission of Infection by Endoscopy
Kovaleva et al. Clin Microbiol Rev 2013. 26:231-254

Scope Outbreaks Micro (primary) Pts 
Contaminated

Pts Infected Cause (primary)

Upper GI 19 Pa, H. pylori, 
Salmonella

169 56 Cleaning/Dis-
infection (C/D)

Sigmoid/Colonosc
opy

5 Salmonella, HCV 14 6 Cleaning/Dis-
infection

ERCP 23 Pa 152 89 C/D, water bottle,  
AER

Bronchoscopy 51 Pa, Mtb,
Mycobacteria

778 98 C/D, AER, water 

Totals 98 1113 249

Based on outbreak data, if  
we could eliminate 
deficiencies associated 
with cleaning, disinfection, 
AER, contaminated water 
and drying, we would 
eliminate about  85% of the 
outbreaks.



RECENT ENDOSCOPY-RELATED OUTBREAKS OF MRDO 
WITHOUT REPROCESSING BREACHES

Rutala WA et al. Virulence, 2016



Under-reporting of Transmission 
Associated with Endoscopy

In a CDC survey, 1/3 of 
respondents reported that their 
institutions have not used any 
surveillance methods to identify 
possible bacterial transmission 
following certain endoscopic 
procedures.  

Beekmann, S.E., Palmore, T.N., Polgreen, P.M, Bennett, J.E. (2016). Adequacy of Duodenoscope Reprocessing Methods as Reported by
Infectious Disease Physicians. Infect Control Hosp Epidemiol, 37(2), 226-8.

Surveillance
Method?

Yes No



• Device Complexity
• AERs, Endoscopes

• Validation
• Humans are humans…

• 111-page reprocessing instructions

Simply stated, HLD may be too complicated to be 
safe.

Why?  Device complexity 
(industry) and reprocessing 
complexity (human factors)



A predisposition for disinfection failures 
Rutala WA, Weber DJ.  Infect Control Hosp Epidemiol 2015;36:643-648

• Heat labile
• Long, narrow lumens
• Right angle bends
• Rough or pitted surfaces
• Springs and valves
• Damaged channels may impede microbial 

exposure to HLD
• Heavily contaminated with pathogens, 107-10

• Cleaning (4-6 log10 reduction) and HLD (4-6 
log10 reduction) essential for patient safe 
instrument



Instructions for use (IFU) complexity (human factors)



• Tested 45 patient-ready endoscopes at 3 hospitals
• Fluid detected in 22 (49%)
• Microbial growth detected in 71% to include Stenotrophomonas maltophilia, Citrobacter freundii
• Substantial defects observed in all 45 endoscopes

• Discoloration
• White or black residue
• Scratches
• Gouges
• Non-intact channel lining
• Debris inside endoscopes
• Damaged distal ends
• Insertion tube buckling
• Dented channels

• Concluded inadequate reprocessing, damaged endoscopes and insufficient drying contributed to retained fluid and 
contamination



Retained fluid droplets



Residues, damage

Residual moisture and waterborne pathogens inside flexible endoscopes: Evidence from a multisite study of endoscope drying effectiveness
Cori L. Ofstead MSPH, Otis L. Heymann BA, Mariah R. Quick MPH, John E. Eiland RN, MS, Harry P. Wetzler MD, MSPH
AJIC 46 (2018)



Visible Defects

Residual moisture and waterborne pathogens inside flexible endoscopes: Evidence from a multisite study of endoscope drying effectiveness
Cori L. Ofstead MSPH, Otis L. Heymann BA, Mariah R. Quick MPH, John E. Eiland RN, MS, Harry P. Wetzler MD, MSPH
AJIC 46 (2018)



“Reprocessing guidelines describe drying as critically important, 
but there is no consensus among experts and guideline-issuing 
bodies on best practices for endoscope drying and storage.”





But changes have been slow… 

Everybody’s Talking Now… 



Lack of Standardization in the Industry



Enzymatic Detergents - No Standardization
• Different ratios of detergent to H2O
• Automated dispensing systems

• Are they REALLY accurate?
• Are we checking accuracy?

• Some require certain H2O temperatures for efficacy
• All must be precisely measured
• All require specific and different  soak times
• None are disinfectants – a risk to staff!!



HLD Soak Times and Usage:
No Standardization

• Most glutaraldehyde is a 20 minute soak 
time (unheated) 

• Revital-ox Resert® is an 8 minute soak time
• OPA is a 12 minute soak time
• Rapicide® HLD glutaraldehyde is only FDA 

approved to be used heated in an 
automated endoscope reprocessor (AER)

• Peracetic acid can only be used as parts A 
and B in an AER



Test Strips: No Standardization
Staff may not leave the instrument processing room during wait times

• Cidex® glutaraldehyde strips 
• 75 seconds – pass = purple, fail = orange

• Cidex® OPA strips
• 90 seconds – pass = purple, fail = teal 

• Revital-Ox® strips
• 60 seconds – pass = dark blue, fail = mottled

• Rapicide® PA strips
• 30 seconds – pass = black, fail = shades of gray/black



Validation





Device Validation

• Are HLD chemicals validated by device manufacturer?
• Is the device validated by the manufacturer of the HLD chemical? 
• Does the device have lumens?
• Is the sterilizer or AER validated to be efficacious with those lumens?

• Length, diameter play a role
• Are here hookups or adapters that must be used to perfuse lumens?
• Are the correct hookups in use? 

• Your device manufacturer must supply you with validation documents 



Device/Hook-up Validation



Chemical Validation



• Rigid bronchoscopes HLD’d via Steris System 1e by NON-central sterile staff with no 
training in HLD

• Bronchoscope manufacturer had not validated these scopes to be safely reprocessed in 
the Steris System 1e (SS1e) – an automated endoscope reprocessor (AER)

• SS1e manufacturer had not validated these scopes to be safely reprocessed in their 
AER

• Staff believed their practice was safe… 
• “…it’s not a sterile site anyway…”



Portals of entry
• Routes through which pathogens enter their new host(s)
• Can be sterile tissue
• Can be non-sterile tissue
• To cause in infection, microbes must enter our bodies via a portal
• We have four:

1. Respiratory tract
2. GI tract
3. Urogenital tract
4. Breaks in the skin or mucous membrane

(There are 5 portals of entry on the front of the face)



Sept and Oct, 2015 Regulatory Recommendations: Health Care 
Facilities Need to Immediately Review Medical Device 

Reprocessing Procedures
Train Staff, Audit Adherence to Steps, Provide Feedback on Adherence







GI Endoscopes: 
Shift from Disinfection to Sterilization

Rutala, Weber. JAMA 2014. 312:1405-1406



Current Enhanced Methods for Reprocessing 
Duodenoscopes 

Rutala WA, Weber DJ.  Infect Control Hosp Epidemiol 2015;36:643-648

Doing nothing is not an option: Hospitals performing ERCPs should do one of 
the following (priority ranked):  
• Ethylene oxide sterilization after high level disinfection with periodic microbiologic 

surveillance 
• Double high-level disinfection with periodic microbiologic surveillance (UNC Hospitals) ** 
• High-level disinfection with scope quarantine until negative culture
• Liquid chemical sterilant processing system using peracetic acid (rinsed with extensively 

treated potable water) with periodic microbiologic surveillance
• High-level disinfection with periodic microbiologic surveillance

**more recent evidence is showing double HLD has no added killing power against pathogens



Modified Spaulding Classification Scheme?
Rutala, Weber Am J Infect Control. 2016;44:e1-e7

CRITICAL - objects which directly or secondarily (i.e., via a mucous membrane such as 
duodenoscope) enter normally sterile tissue or the vascular system or through which 
blood flows should be sterile.

“Although the scheme remains valid, there are some examples of disinfection studies with 
viruses, mycobacteria, and protozoa that challenge the current definitions and 
expectations of high- and low-level disinfection.” 

“In HPV16 authentic viruses, only hypochlorite (4.86 log10 reduction) and the 1.2% PAA-
silver-based disinfectant (5.15 log10 reduction) were able to produce .99.99% reduction in 
infectivity.  All other disinfectants showed slight or no reduction in infectivity,” (Meyer et 
al, Jnl Antimicrobial Chemotherapy, 2014, 69, table 1).





Reprocessing Channeled Endoscopes
Rutala, Gergen, Bringhurst, Weber. ICHE. 2016;37:228-231

Exposure 
Method

CRE (K. 
pneumoniae) 
Inoculum before
HLD 
(glutaraldehyde)

CRE (K. 
pneumoniae) 
Contamination 
after HLD

Passive HLD
(immersed, 
not perfused)

3.2x108

1.9x109

4.1x108

3.1x108

4.6x108

1.0x108

Active HLD 
(perfused HLD 
into channel 
with syringe)

3.0x108

9.2x108

8.4x108

0
0
0

• Pathogens must have exposure to  
HLD for inactivation

• Immerse channeled  flexible scope 
into HLD will not inactivate channel 
pathogens

• Completely immerse the endoscope 
in HLD and ensure all channels (e.g., 
hysteroscopes, cystoscopes) are 
perfused

• Air pressure in channel stronger 
than fluid pressure at fluid-air 
interface



It’s not all AERs and endoscopes in our hospitals and outpatient facilities

• Endocavitary probes
• Dental devices: various mouthpieces and trays for impressions
• Transesophageal echocardiogram probes
• Ophthalmology semi-critical devices: Gonio lenses, tonometer tips
• Intubation laryngoscopes
• Vaginal specula
• Ophthalmic specula
• And bazillions of steam-sterilizable instruments



The Nation’s Largest Patient Population?



Guess… out loud!



CDC: 2015  https://www.cdc.gov/nchs/fastats/physician-visits.htm 

Outpatient Care!

More patients obtain healthcare in specialty clinics and physicians’ offices in the 
United States than in hospitals.

• 990 million ambulatory care visits to US physician offices (most specialties)
• 85% of all adults in the US had contact with a health care professional in the 

past year
• 93% of children in the US had contact with a health care professional in the 

past year
• 126 million outpatient hospital visits (CDC 2011)
• UNC Health Care: 2.5 million arrived visits in 2016 



Instrument Processing in Outpatient Care Facilities

Access to complex and 
invasive procedures in 

healthcare facilities 
other than hospitals:

1. Saves time and 
money

2. Brings heightened 
risk of infection to 
patients and staff

65



Three Main Problems with Instrument Reprocessing in Out Patient Care:

Problem # 3:  Physical Space Problems
 Improvements achieved without renovation

Problem #2.:  Training and Education Problems Related to High-level Disinfection
 IFUs/Validation
 Industry standardization
 HLD Education

Problem #1:   …is… guess!



Lack of Infection Prevention Presence





Outpatient facilities often exhibit

Magnified
physical plant challenges.



Double Sinks: Both clean or both dirty.  

Infection Prevention helped 
them figure this out.



• No sink at all 
• Storage of endocavitary 

probes in processing room

Infection Prevention helped 
them make it safer: 

switched to accelerated 
hydrogen peroxide HLD 

chemical that only requires 
one rinse…



Before Infection Prevention 
Assistance…a Hot Mess!

(This is a “clean-to-dirty-to-clean-
to-dirty-to-dirty-to-dirty, dirty, 
dirty, dirty-to-clean” set up.)  

Critical: rooms must 
have a dirty-to-clean 

flow to the best of our 
ability to make it so.

dirty dirty dirty clean

dirty

clean

clean



After Infection Prevention Assistance – it’s all rainbows and unicorns!

They decluttered and established a
“dirty-to-clean” flow (mostly).

Infection Prevention helped 
them figure this out.



















Industry: Defining the Reusable Medical Device Problem

 GI endoscopes/bronchoscopes- every 2-3 years 
outbreak resulting in minor refinements that we 
are told will “fix” the problem; a few years latter 
another outbreak with life-threatening infections.  
This has continued for 40 years, we cannot 
continue to do the same thing repeatedly and 
expect a different result; must transition to 
sterilization.

 8 MDRO outbreaks without breaches in endoscope 
reprocessing; editorials (e.g., Rutala, Weber. JAMA 
2014) and FDA Panel (May 2015) recommend 
sterilization

Slide courtesy of William Rutala
Olympus’s 2017 solution to the ERCP 
cleaning problem





Now, is your # 1 most pressing concern related to reprocessing reusable 

medical devices at your facility the same as it was in activity 1?

Index Card Activity #2





First: HLD Education for all of us!







CMS: Infection Control Worksheet
Two multi-page documents specifically for inspecting infection prevention practices 
in acute care and ambulatory surgical facilities.



June, 2017





11111 

Remember this? 

111 pages?



The quest…

Movieboozer.com

…for a simplified HLD algorithm







UNCH’s HLD Workshop and Refresher Class

UNC Infection Prevention Policy:
1. Initial 3-hour workshop required for any 

staff with HLD responsibilities – NOT a 
train-the-trainer class

2. Yearly 1-hour refresher class required 
(Webex available) 



Computer-based 
training does not 

work for HLD!

But it’s better than nothing.



Second: single use, sterile devices



Sterile, single use endoscopes – bronchoscopes, GI endoscopes, 
nasopharyngeal endoscopes, cystoscopes, ureteroscopes, 
duodenoscopes with single use disposable tips – All FDA cleared.

We ask our providers who may exhibit some skepticism: “Is the image 
and/or function good enough?” and then leave it up to them, after 
adequate education regarding HLD, which to choose for their patients.

We LOVE physicians that are willing to 
trial some of these new devices!

Medical News Today



Third: HLD Monitoring and Quality Improvement: 
Instrument reprocessing checklists and 

competencies



Instrument Processing Checklist with Answers 2018
Instrument Reprocessing

All reusable equipment is high-level disinfected or sterilized according to manufacturer's instructions and/or evidence-based guidelines and according to UNC Cleaning, 
Disinfection, and Sterilization of Patient-Care Items policy.

**Please continually reassess all instruments being reprocessed by HLD or sterilization to see if there are disposable substitutes**

All elements in the instrument reprocessing sections are consistent with the UNCH Cleaning, Disinfection, and Sterilization Policy, IC 0008
The Standards How to Achieve the Standards

Multiple sections: 
1. Decontamination/pre-cleaning
2. High-level disinfection
3. Sterilization
4. Trophon
5. General decontamination/HLD/Sterilization

• Finely detailed and specific to products in use at UNCH.
• At least 2 surveys using the checklist are performed in every HLD area per year.
• Areas have 30 days to address areas that require improvement and must do so in writing.
• Serious deficits are not only corrected immediately but that information is forwarded to their 

Associate Vice President.  





50%

60%

70%

80%

90%

100%

Instrument Decontam High Level Disinfxn Sterilization Decon/HLD/Sterilization

July - December, 2012: n = 44

January-December, 2013: n = 64

January - December, 2014:    n = 70

January - December, 2015:    n = 79

January - July 8, 2016:    n = 33

January - December, 2017: n= 165

UNCH Outpatient Care Facilities 
Infection Prevention Rounds Data
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Checklists and Competencies…

HICPAC Competency: 
12 pages

CDC HICPAC Sample Competency Verification Tool



Checklists and Competencies…

HICPAC Auditing Tool: 3 pages

CDC HICPAC Sample Competency Verification Tool



Essential Guidance: CDC

CDC HICPAC Sample Competency Verification Tool



Thousands of known human infections (and thousands more unknown) are 
associated with failures in HLD – either human or engineering failures.

All health care personnel are responsible for giving solvable issues our attention immediately.

Industry is responsible for immediately creating engineering controls on devices that make it 
difficult to infect a patient…such as single use, sterile devices and sheaths.

We, Infection Preventionists, are responsible for continuing the pressure on industry to do so.



There has never been a time in which we must partner with industry like we 
must partner today

• Infection Prevention must be engaged with industry at a level not seen 
before

• Industry must be engaged with Infection Prevention at a level not seen 
before



Peter the Pushy Salesperson and the Infection 
Preventionist

Language Systems International
Antidote: Educated IPs



Where we go from here and
Our First Step after today

(like, on Monday)



Step One…GEMBA: go to the place 
of the action:

Tuck ANY HLD Guideline under your arm 
and



• Your instrument reprocessing sites need your attention, knowledge and 
assistance.  (They may not know that yet!)
– Documented patient safety issues take priority over all else in 

healthcare.
– Document, document, document and then let leaders know what 

you find.



It was a mistake for me to assume people who HLD everyday
know the right way to do it.



Guarantees

• We CANNOT always make it perfect or even consistent with 
regulations and guidelines.

• We CAN always make it better and safer for our patients and 
our staffs.  I personally guarantee that.

• Just start your first visit…the rest will happen for you 
automatically.



Take a phased approach to correction.

• Take time to research your findings in the evidence-based 
literature and guidelines

• Document your researched findings with citations
• Plan your actions based on the evidence and national 

evidence-based guidelines
• Inform area leaders
• Assist your staff with fixing the most dangerous practices first
• Move forward with other fixes in order of priority





Once we, Infection Prevention, are fully engaged, the 
myriad elements and complexities of HLD within our 

facilities will  lead us where they need us to go.



Now, turn to someone sitting close to you and tell each other what your 

plan for improvement is for next week at your facility.

Jot your plan down.



1969



Thank you to Drs. Rutala, Weber, and Sickbert-Bennett and all my colleagues at UNC 
Health Care.  Without every one of my colleagues in Chapel Hill, this presentation would 

not be possible.  They have given me all the opportunities I asked for (and some I didn’t).  



Judie Bringhurst MSN RN CIC
judie.bringhurst@unchealth.unc.edu



QUESTIONS?
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