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Medical Device Reprocessing: St Boniface Research Centre
Can we “Ban the Biofilm”?! Winnipeg, Manitoba Canada

Dr. Michelle J. Alfa, Ph.D., FCCM
Professor, University of Manitoba,
Principal Investigator, St Boniface Research Centre
Winnipeg, Canada
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Disclosures: Objectives:

Sponsored to give invited pr ions at various National and . What iS biofllm:
International conferences by;
STERIS, 3M, J&J, Healthmark, Ruhof, APIC, CACMID, Virox, Medisafe,
Ontario Hospital Association, CHICA, and multiple conference = P = e
pobatitien P + Infection transmission: biofilm related

i - Arthroscopic shavers

The University of Manitoba has licensed Dr. Alfa ’s patent for Artificial

Test Soil to Healthmark. - Flexible endoscopes

Opinion Leader Panel participation or Consulting Services for: 3M, J&J, - g 4 S8
STERIS, Serim, Olympus, bioMerieux, Serim, Borden Ladner Gervais * Ban The B|°f||m: @ e V
LLP, various Canadian Healthcare facilities. - Medical devices L] ¥l

Research projects for:
3M, STERIS, J&J, Novaflux, Ruhof, Virox, Serim, Olympus, Medisafe, . Summary

Serim, Case Medical, Province of Manitoba, Public Health Agency of
Canada (NOTE: no funds from these research projects comes to Dr. Alfa — all funds
handled by the St. Boniface Research Centre).
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What is biofilm?? (¥ Water Quality
L 7 X Impact on all medical device cleaning
* Biofilm: Constantly hydrated surface: - mineral content > 50ppm-> spotting on instruments

- higher mineral content > chemical cleaners less effective

- indwelling line Nigher em
- final rinse water needs monitoring (Uetera Y et al 2012)

* Build-up Biofilm: Cyclical hydration and non-
sterile dry storage
- flexible endoscopes*

* Build-up of tissue/bone: steam inadequate
- medical instruments

(® CAMDR | Gaaie oo (%) CAMDR | e socing
Are Medical Devices a Patient Patient Infections related to
Safety Problem?? Hré I Medical Devices
L Lo . . . Q{;‘ IJ Endogenous: Infections due to
. Guudellpe§ indicate the r|_sk of |nfect|9n U patient’s own organisms
transmission due to medical devices is very
<€
rare. f
>
HOWEVER...... » D, Stomach
« Outbreaks associated with medical devices have high S @ e T
transmission rates: _
- Arthroscopic shaver Pseudomonas aeruginosa infection (2011) Exogenous: Infection due to
- GI Endoscope transmitted infections (2010-2014) contaminated medical device
® CAMDR | Gt @) CAMDR | G
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Arthroscopic Shavers:

Case Patients:
2 patients: ACL reconstruction
4 patients: Knee debridement

Knee surgery:
- Paeruginosa infection in
7 patients over ~ 2 weeks

- Identical Paeruginosa strains
detected in water & suction
canister [not detected in
shavers]

Number of

-Shaver handpieces

PP P PP S S >SS P
autoclaved « ‘,d‘b“s‘ G
T EF S F IS E G P
Date
‘ Infections detected 4 — 19 days post knee surgery ‘
Tosh PG etal . surgical Texas, 2009 ICHE 2011;32:1179-86.
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Tosh PG et al Outbreak of
P.aeruginosa surgical site infections
after arthroscopic procedures: Texas,
2009 ICHE 2011;32:1179-86.

Retained tissue in
- cannula lumen

- Handpiece suction lumen
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CONC| 10N

Key Conclusions:

Inadequate Cleaning:

Tissue remains in lumen of handpiece despite

cleaning and sterilization

Source of P.aeruginosa:.

tap water used for cleaning

« Autoclaving not adequate:
cross-transmission of same strain occurred

« Transmission rate: 1,045 cases/10,000
procedures (i.e. ~1 in every 10 get infected)

« FDA issued a Safety Alert:

encouraged inspection of lumens with 3mm

videoscope
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Stop Dirty Instruments at @
the Cleaning stage!! ”

¢ Once disinfected or sterilized
residues are fixed = hard to
extract and analyze

Suction tip

* Need to do routine monitoring of
cleaning to prevent build up
of fixed material on instruments.

Azizi ], Basile RI The need to verify the cleaning process.
Horizons, Spring 2012 page 48-54.

Arthoscopic shaver
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. B Cleaning Monitors for Automated Washers ‘
What commercial rapid &

monitors are available to assess
cleaning efficacy of automated

‘ These represent some examples it is NOT an all-inclusive list ‘

=2 @ ol
& fa
h b o o i
wasners: TOS! Lumchek Enzymatic Steritec

Detergent test Wash-Checks

TOs!

]
o
-

Medisafe Lumen check:

Laparoscopic device lumen Sono check STF Load check

These monitors assess how effective the washer function is:
ISO TC 198 WG13 is working to standardize washer cleaning monitoring and
develop testing methods that allow test soil comparison
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Infection Transmission from
contaminated flexible endoscopes

Frequency of Monitoring??

» Quality Assurance Program:
ANSI/AAMI ST79 & CSA Z318-3 recommend
weekly (preferably daily) monitoring of
mechanical washer cleaning efficacy

+ Site implementation:
- Establish site baseline: initial daily testing of all
automated washers for a short period of time
- Ongoing each washer tested minimally 1/week
+ Published data needed:
- Comparisons of various cleaning monitors
- Impact of monitoring on improving detection of
faulty washer cleaning function

* France: Aumeran 2010, & Carbonne 2010
= - ESBL and Carbapenem resistant strains
of K.pneumoniae (duodenoscopes)
* USA: Alrabaa 2013
- Carbapenem resistant K.pneumoniae
(ERCP scopes)
* USA: MMWR 2014
- New Delhi Metallo-f-Lactamase (NDM)
producing E.coli (ERCP scopes)
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NDM E.coli strain:
What does this mean to me???

First USA
isolate reported |since 2009

|

2009 2012 2013

27 USA cases ‘ Jan-Sept: 69 cases

(44 from N.E. Illinois) j'

North-eastern Illinois Outbreak:
- First 9 cases: linked to ERCP in Hospital A (odds ratio 78)

() CAMDR | i, L/
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NDM E.coli strain:
What does this mean to me???

North-eastern Illinois Outbreak:

- Colonization: 50 of 90 other patients
who had ERCPs at this site were screened and
46% were colonized with same NDM E£.coli
strain.

- ERCP elevator channel grew NDM-
E.coli & CRE-K.pneumoniae

- No apparent breaks in flexible
endoscope reprocessing protocol??

(= CAMDR | & -5 s

NDM-E.coli:
resistant to carbapenems

¢ Multi-antibiotic resistant

* Infections: blood, urine, biliary tract

* Treatment options limited (Alrabaa 2013):
- Colistin
- Tigecycline + aminoglycoside

* High transmission rates and
high infection/mortality rates

* ?Biofilm development? e
® CAMDR | i 19

Key Conclusion from Outbreaks

« Cleaning of elevator

was inadequate:
debris remained

under elevator piece
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EGW Design Change EGW Lever in OPEN position .
= ge | | _ How do you know if an endoscope
is contaminated?
Un-sealed EGW: * Channels are too narrow and long to
Fluid flow for : :
cleaning of EGW visually inspect
channel [Eow Lever | [ERCP device | [WIRE] * What monitoring could be done?
Sealed EGW:
No cleaning of
EGW channel
() CAMDR | Giiemsiaeing ) CAMDR | faisiisieting
Guidelines: 06 ‘ Manual Cleaning Monitors ‘
how well the manual cleaning is being done by staff ‘
What do they say? = [ ets s
y say S

¢ Canada:

Decontamination of reusable medical devices. CSA guideline

7314.8-13 d

Recommends rapid monitoring of manual cleaning of flexible Channel Sample l
. Er;itfscopes especially if transit is prolonged. ‘ . ‘

Standards of Infection Control in Reprocessing of Flexible
Gastrointestinal endoscopes SGNA 2011.
Recommends: No cleaning monitoring recommendations.

* Australia: [similar to European guidelines]
GENCA/GESA/AGEA Infection Control in Endoscopy 2010.
Recommends: endoscope channels and AER final rinse water

tEStedf ‘or microbial gr owth month/y Detects: Carbohydrate, protein, Detects ATP
h lobin (indivi or her)
d Associal T di; s0cial f
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Simulated-Use: Validation of
Endoscope Channel Cleaning

Cutoff for adequate clean: <200 RLUs <100 RLUs

Background ATP level: <20 RLUs <14 RLUs

Scale for Luminometer 0 to > 50,000 RLUs 0 to 9999 RLUs
Microbial residuals when

clean: [Target < 4 Log,,/cm?]

< 2.5 Log,o/cm? <2.0 Log,o/cm?

Protein residuals when clean:
[Target < 6.4 ug/cm?]

<0.10 ug/cm? <0.23 ug/cm?

*Data not yet published
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Clinical Study: ATP to monitor manual
cleaning of endoscope channels

Validated cut-off for adequate cleaning of: < 200 RLUs
[biopsy port > distal end]

Colonoscopes Post manual cleaning (N = 20):

Suction/Biopsy channel: 100% clean: None > 200 RLUs
Air/Water channel: 100% clean: None > 200 RLUs
Auxillary water channel: 100% clean: None > 200 RLUs

Duodenoscopes Post manual cleaning (N = 20):

Suction/Biopsy channel: 100% clean: None > 200 RLUs

Air/Water channel: 100% clean: None > 200 RLUs

Elevator GW channel: 75% clean: 25% > 200 RLUs
(all < 700 RLUs)

Alfa MJ, Fatima I, Olson N. The ATP test is a rapid and reliable audit tool to assess manual cleaning
adequacy of flexible endoscope channels. Am J Infect Control 2013 March; 41(3):249-253.
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RISKS:
ENDOSCOPE CLEANING AND DIJ - inadequate manual cleaning
PROCEDURE ROOM REPROCESSING AREA

MANUAL CLEANING

RISKS:
- Biofilm not killed
- Final Rinse water

RISKS:
- Wet storage
- Biofilm Formation
L
CSAO Endoscope Reprocessing
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TABLE 3. Documented Completion of Steps
Ofstead C et al E”doswPe During Manual Cleaning With High-Level

Reprocessing Methods: A Disinfection Reprocessing

prospective study on the impact of SRrCo B
fe and i Observed Activity (n=69)

Gastroenterology Nursing 2010 33:304-  Leak test performed in clear w
3 11 water
Disassemble endoscope 100

All 12 steps completed:
Manual cleaning & AER for HLD:
1.7% Immerse endoscope @
Utomated cleaning and HLD: . 75.2% pletely in detergent

completely

channels and components

Immerse components %
completely in detergent
. . Flush endoscope with %
Rapid Cleaning detergent
B H Rinse endoscope with water 96
Mon Itors Wi " help Purge endoscope with air 84
prevent errors up to —> Lond ot compito atormated -
th iS Sta g e cycle for high-level disinfection
Flush endoscope with alcohol 86

Use forced air to dry 5 K
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What can be done to reduce the risk Take Home Messages:
of outbreaks of AROs from
flexible endoscopes?

 Biofilm in Medical Instruments: Y.
- buildup biofilm/retained tissue most common

 Infection transmission: recent issues

1. Ensure manual cleaning of flexible - High rate of infection transmission can occur if

endoscopes is done properly mledticgltinsbt_rlﬂwents not properly cleaned >
related to biofilm

[i.e. Monitoring manual cleaning] - Flexible endoscopes: NDM-£. coli transmission
2. Ensure channels are thoroughly + Ban the Biofilm:
dried prior to storage B - Automated washers; verify cleaning cycle

- Flexible endoscopes: verify manual cleaning
- STORE SCOPES DRY!
(® CAMDR | i
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Prevent Infections.....

Don’t Ecept Inadequate
Medical Device Cleaning!!
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