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INTRODUCTION

• Didecyldimethylammonium chloride (DDAC) is a quaternary ammonium compound (QACs) used in several disinfec6on process in hospital and in veterinary environments.

• Throughout 2018, numerous strains of Pseudomonas aeruginosa (PSAE) isolated in the University Hospital (UH) of Caen showed a decreased suscep6bility to DDAC, according to the NF EN-13727+A2 guidelines (1).

• Mechanisms involved are not fully understood, but first studies suggested the involvement of the resistance-nodula6on-division efflux pump MexAB-OprM (2).

• Decreased suscepGbility to disinfectant agents is a major concern to public health as it allows pathogens to persist in their environment.

CONCLUSIONS

1. The decreased suscep-bility to DDAC is not a new phenomenon but steady over -me and s-ll present.

2. As nearly one-third of the tested strains have a decreased sensi-vity to CDMA, this could explain, in part, why PSAE is a persistent bacteria in hospital. 

METHOD AIM

To assess the emergence of DDAC decreased suscepBbility among clinical strains of PSAE isolated in a French UH over the last decade.

(1) Association française de normalisation. Chemical disinfectants and antiseptics -Quantitative suspension test for the evaluation of bactericidal activity in the medical area -Test method and requirements (phase 2, step 1). NF EN 13727+A2, 2015. p. 56.

(2) Dreier J, Ruggerone P. 

Over the period 2011 -2020 :

Random inclusion of 10 strains / years of clinical PSAE strains (100 in total) from the microbiology department of the UH of Caen.

MIC < 62.9 mg.L -1 Suscep'ble strain (S) MIC > 62.9 mg.L -1 Decrease suscep6ble strain (DS)

Decrease suscep.bility cutoff corresponding to the concentra.on of DDAC in a disinfectant

solu.on in regard of the manufacturer's instruc3ons.

Among the 100 strains, the three main origins were (Table I):

1) respiratory samples à 25 strains 2) urinary samples à 21 strains

3) blood culture or catheter samples à 15 strains

• For a given sample type, the average rate of DS to DDAC was 27 % (Figure II).

• DS to DDAC was the mainly found in:

1) respiratory samples (n= 8/25 à 32 %),

2) surgical pus samples (n= 4/13 à 31 %),

3) urinary samples (n= 6/21 à 29 %) and diges?ve samples (n= 4/14 à 29 %).

• The annual average rate of DS to DDAC was 28 % (Figure I).

• This annual rate varied:

-from 10 % for years 2015, 2017 and 2020, -to 60 % for 2014.

• No significant varia?on of MICs between and throughout years (Kruskal-Wallis test, p-value > 0,1). 

  3. Studies are ongoing to 1) Test PSAE strains isolated from hospital environment samples and from animals 2) Explore the mechanism(s) involved in DS to DDAC.

Figure I :

 I Figure I: Temporal evolu,on of MICs to DDAC for PSAE strains isolated from pa,ents (n=100).Red dot: strains with DDAC decreased suscep4bility; green dot: DDAC suscep4ble strains; dot size: headcount.

Figure II :

 II Figure II: Dispersion of MICs to DDAC according to strains origin (n=100).Red: strains with DDAC decreased suscep4bility; green: DDAC suscep4ble strains; dot size: headcount.

Ø

  For each year (Figure I) and each type of sample tested (Figure II) at least one DS strain was found. Ø Overall, 28 of all the tested strains presented a DS to DDAC. Ø MIC range for DS strains was : 64 mg.L -1 or 128 mg.L -1 . of MICs to DDAC on microplate.

  Interaction of antibacterial compounds with RND efflux pumps in Pseudomonas aeruginosa.

				Sample Origin		
	Isolation year	Respiratory	Urinary	Blood culture/Catheter	Digestive	Surgical pus	Others a
	2011	1	1	4	-	2	2
	2012	2	-	6	-	2	-
	2013	3	1	2	2	1	1
	2014	2	4	-	1	2	1
	2015	2	3	2	-	2	1
	2016	2	3	-	4	1	-
	2017	2	6	-	-	-	2
	2018	6	1	-	3	-	-
	2019	3	-	-	2	2	3
	2020	2	2	1	2	1	2
	Total	25	21	15	14	13	12
	Notes						

Front Microbiol [Internet]. 2015 Jul 8;6. Available from: https://www.ncbi.nl m.nih.gov/pmc/articles/PMC4495556/ (3) International Organization for Standardization. Clinical laboratory testing and in vitro diagnostic test systems -Susceptibility testing of infectious agents and evaluation of performance of antimicrobial susceptibility test devices -Part 1: Reference method for testing the in vitro activity of antimicrobial agents against rapidly growing aerobic bacteria involved in infectious diseases. ISO 20776-1 (2006), 2006.
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Notes

a The following sample types were categorized as "Others": biopsy, ocular, auricular, genital, wound and unknown origin.

Table I : Repar,,on of strains origins.
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