Epidemiology of acquired colistin-resistant Enterobacteriaceae in Marseille, from February 2014 to September 2016.
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INTRODUCTION
Colistin is a “last line” antibiotic with limited use in Multi-drug resistant bacterial infections (1). These last years, colistin has been increasingly used in hospital to treat carbapenem resistant Enterobacteriaceae (CRE) (1) but also in decontamination
protocols for patients with CRE or in aerosol to treat Pseudomonas aeruginosa hospital-acquired pneumonia but resistance has emerged recently (2,3). The objective was to evaluate the rate of colistin resistance in University hospitals of Marseille
and identify the mechanism of resistance and risk factors associated with colistin resistance.

MATERIAL AND METHODS
We conducted a retrospective study from February 2014 to December 2016 in the four University hospitals of Marseille based on our epidemiologic surveillance system. Clinical histories of patients were obtained from their computerized medical
records. Study of molecular support of colistin resistance mechanism was performed by qPCR as well as standard PCR amplification and sequencing of genes already known to be involved in colistin resistance, including mgrB, PmrA, PmrB, PhoP,
PhoQ, and mcr-1.

RESULTS
 From February 2014 to September 2016, we isolated 24 colistin-resistant (CR) Enterobacteria with colistin MIC comprised from 2 to 256 mg/L among 27127 Enterobacteria (excluding intrinsic colistin-resistant Enterobacteria) (Figure 1, Table
1). Antibiotic activity of other drugs is reported on the microarray (Figure 2). The number of acquired colistin-resistance in 2016 was significantly higher as compared to 2014-2015 period (13/19866 vs 11/7261, p-value<0.05). Characteristics of
patients are reported Table 2. Of the 24 strains, only one E. cloacae was carrying the mcr-1 gene. Sequencing of pmrAB, phoPQ and mgrB were done in 10 K. pneumoniae and mutation or deletion was foun in 6 strains. One strain showed a
deletion of 10 nucleotides in the mgrB gene leading to a truncated protein. Various mutations were found in the 5 other K. pneumoniae (Table 3).
Table 2. Global characteristics of the strains isolated from clinical samples.
 Prediction of protein function with mutation was performed with PROVEAN (3).
Number of
Instrinsic
MIC of colistin Acquired colistin resistance in Colistin resistance compared to
Year
Enterobacteria
resistance
performed
Enterobacteriaceae
the number of MIC performed
2014
10694
1164 (10,9%) 120 (1,26%)
4 (0,0420%)
3,33%
2015
11572
1236 (10,7%) 98 (0,948%)
9 (0,0871%)
9,18%
2016
8068
807 (10,0%)
125 (1,72%)
11 (0,151%)
8,8%
Table 1. Epidemiology of colistin-resistant Enterobacteria isolated in the four hospitals of Marseille.
Figure 2. Antibiotic susceptibility for the 24 strains. From the left to the right: Amoxicilline, Amoxicillin + clavulanic acid,
Figure 1. Repartition of
Piperacillin + tazobactam, Ceftriaxone, Cefepim, Ertapenem, Imipenem, Meropenem, Aztreonam, Gentamicin, Amikacin,
samples with CR bacteria n=24
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Characteristics
Number (%)
Mean age (year)
61,4 (1;89)
Sexe ratio
3:1
Colistin use
6 (25%)
Species
Klebsiella pneumoniae 18 (75%)
Enterobacter cloacae 3 (12,5%)
Escherichia coli
2 (8,3%)
Hafnia alvei
1 (4,2%)
Clinical impact
Colinisation
12 (50%)
Infection
12 (50%)
Unit service
Surgery
3 (12,5%)
Intensive care unit
16 (66,7%)
other departments
5 (20,8%)
Death
6 (25%)
infection
3 (50%)
colonisation
3 (50%)

Table 3. Mutations in MgrB, PmrAB and PhoPQ and
prediction of alteration of the protein function.
Mutation
PhoP L12Q

PROVEAN score (1) Described in littérature
Deleterious (-5,685)

Unknown

PhoQ F478C Deleterious (-5,786 )

Unknown

PhoQ L87P

Deleterious (-4,650)

Unknown

PmrA A41T

Neutral

-

PmrA G53V Deleterious (-7,575)

G53X known (4)

PmrB T157 P Deleterious (-5,787)

Known (4)

PmrB L213M

Neutral

-

PmrB T246A

Neutral

-

1.
2.
3.
4.
5.

REFERENCES
Falagas et al. Clin Infect Dis 2005.
Mammina C et al.Euro Surveill Bull Eur Sur Mal
Transm Eur Commun Dis Bull. 2012
Abat et al., Int J Antimicrob Agents. 2015
Choi Y et al. Bioinformatics 2015
Poirel L et al., Clin Microbiol Rev. 2017

CONCLUSION
Acquired resistance to colistin in Enterobacteriaceae has significantly increased in our University hospitals of Marseille between 2014 and 2016. This can be linked by the increasing use of colistin at hospital and the increasing interest in colistin
because of emergence of carbapenem-resistant isolates. K. pneumoniae are the most frequent acquired CR bacteria encountered, and are almost isolated in patient hospitalized in intensive care unit. Plasmid-mediated colistin resistance was found in
only one strain, suggesting that this mode of resistance is rare in our hospital.

