IS microbial contamination
of non-invasive ventilation
an infection control
problem?
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IS positive airway pressure
a dirty business?

*  Machines often observed with visible
contamination, despite evident contamination !

«  Few case reports outlining harm including
death 234
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«  Few retrospective cohort analyses >6.7:8
*  Vulnerable patient population 10

* Limited tools exist for investigation of
devices, including robust air sampling
methods

M. Pan et al.
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Sampling of airborne viruses

¥ v v
Asrosol inlet
i
- Conditioner | Wém'ﬂ‘__c_:gnminhg wick
6°C I
Cyclone Il
Flow in - ¥ ¥
— Interception Diffusion i
i Impaction I
' . Initistor or

Filiration A0-60°C

.
Flow out B 1
o Collection plates Initistor + It
Moderator
o o 10-60°C
i aT e
e - "
T T3
=L
Corona Charging —

{ LI
Colleciion 58370 % ®orosol outlet

Electrostatic precipitator Watar-based growth tube collector

5. Chin CJ, George C, Lannigan R, Rotenberg BW. Association of CPAP bacterial colonization with chronic rhinosinusitis. Journal of clinical sleep medicine. 2013;9(8):747-50.

6. Hetzel J, Herb S, Hetzel M, Rusteberg T, Kleiser G, Weber J, et al. [Microbiological studies of a nasal positive pressure respirator with and without a humidifier system]. Wiener medizinische Wochenschrift (1946). 1996;146(13-14):354-6.
7. Mercieca L, Pullicino R, Camilleri K, Abela R, Mangion SA, Cassar J, et al. Continuous Positive Airway Pressure: Is it a route for infection in those with Obstructive Sleep Apnoea? Sleep science (Sao Paulo, Brazil). 2017;10(1):28-34.

8. Sanner BM, Fluerenbrock N, Kleiber-Imbeck A, Mueller JB, Zidek W. Effect of Continuous Positive Airway Pressure Therapy on Infectious Complications in Patients with Obstructive Sleep Apnea Syndrome. Respiration. 2001;68(5):483-7.

9. Sze MA, Hogg JC, Sin DD. Bacterial microbiome of lungs in COPD. International journal of chronic obstructive pulmonary disease. 2014;9:229-38.

10. Wood KE, Flaten AL, Backes WJ. Inspissated secretions: a life-threatening complication of prolonged noninvasive ventilation. Respir Care. 2000;45(5):491-3.

11. Pan M, Lednicky JA, Wu CY. Collection, particle sizing and detection of airborne viruses. Journal of applied microbiology. 2019;127(6):1596-611.



AWk

NSW | Health

.
I &

mage:
https://phil.cdc.gov/PHIL_Images/10071/10071_lores.jpg

The bioaerosol problem

« Assessing viability of bioaerosols relies on collection methods which
allow bacteria to impinge onto a growth media 1%:12.13

- Bioaerosol viability is affected by forces like flow states, UV damage
and desiccation 141516

«  This becomes more difficult to control with pressure and velocity
associated with PAP

«  Steinhauer and Goroncy-Bermes (2005) demonstrated a range of
non-pathogenic bacterial and fungal species on surfaces and in air,
with fewer microbes detected in CPAP derived air samples than
ambient air 7
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AIM

- To assess air and surface microbiology from
cleaned AND new from factory devices

- To validate air sampling methodology in PAP

HYPOTHESIS

No microbes of concern will be detected from
devices cleaned in accordance with manufacturers’

recommendations
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Methods

* N=14 ResMed Stellar 150™ devices

« Tested in “cleaned!8, ready for new patient”
condition (n=13), OR new from factory (n=1) !

«  Wetted sterile swab for external surfaces

«  Air sample testing using one novel methodology
(bacterial viral filter) and one existing

methodology used in ‘similar’ respiratory testing
(Andersen Impactor) 12:13.19

12. Andersen AA. New sampler for the collection, sizing, and enumeration of viable airborne particles. J Bacteriol. 1958;76(5):471-84.

13. Verreault D, Moineau S, Duchaine C. Methods for sampling of airborne viruses. Microbiol Mol Biol Rev. 2008;72(3):413-44.

18. ResMed. ResMed Stellar Series Clinical Guide. Bella Vista2018 7
19. Wainwright CE, France MW, O'Rourke P, Anuj S, Kidd TJ, Nissen MD, et al. Cough-generated aerosols of Pseudomonas aeruginosa and other Gram-negative bacteria from patients with cystic fibrosis. Thorax. 2009;64(11):926-31.
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SAMPLE CHARACTERISTICS | Mean | (SD) Min — Max
Resu | {s Device Year of manufacture | 2017 | 2.15 2013-2019
(n=14)

Total blower hours (n=14) 2376 2625.7 017659

* No surface microbiology detected (n=10) -
«  No air sample microbiology from ten devices Hours since lastuse (n=13) | 259 | 3437  |2-1128

assessed using the bacterial-viral filter (n=10)
« The E.coli experiment demonstrated cultures

only when applied to the internal surface of the
air inlet (behind the dust filter)

 The Andersen impactor cultured two
contaminant colonies (n=5)

1B
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But... what does it mean?

 Under an extreme contamination situation, bacteria was
recoverable from a filter used as a collection media

« Airflow conditions inside devices are probably hostile to
most bacteria, and those that survive do so in low
numbers

« Two colonies impinged onto agar of a probable
contaminant introduced from a dust filter demonstrate the
Andersen impactor function not adversely affected by
PAP flow




Conclusion and future directions

The devices did not appear to have any historical loading of
bacteria that were explained by a previous user

Equipment design may provide future opportunities to
mitigate infection risk in respiratory devices

When cleaned in accordance with manufacturers’
recommendations, ‘clean’ devices appear to present very
low risk of infection transmission

Domiciliary style devices, with inbuilt humidifiers should be
assessed
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Questions?
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