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Abstract

Currently, carbapenem and colistin resistant Gram negative bacilli are increasingly
reported worldwide. Moreover, mcr-1, a plasmid-mediated colistin resistant gene, has recently
been reported. The finding has brought clinical concern because colistin is the last-resort
antibiotic for the treatment of extensively drug-resistant Gram-negative bacterial infections.
Therefore, the prevalence data of colistin-resistant bacteria in different areas of the country can
be used to support the prevention and control measures of these organisms. The objectives of
this research were to determine the prevalence of colistin resistance and investigate the mcr-1
genes among third generation cephalosporin-or carbapenem-resistant Enterobacteriaceae
isolated from patients in Ratchaburi Hospital during June 2016 to May 2017. A total of 243,
non-duplicated and non-intrinsic resistance to colistin, clinical isolates of third generation
cephalosporins- or carbapenem-resistant Enterobacteriaceae were used in this study.
The bacterial isolates were screened for colistin resistance using Mueller-Hinton agar containing

2 ug/mL of colistin. The colistin resistant isolates were determined the MIC of colistin using
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broth microdilution and the mcr-1 gene was investigated using PCR assay. Forty (16.5 %)
of 243 third generation cephalosporins- or carbapenem-resistant isolates were resistant to
colistin. These strains were mostly detected in surgery, medicine and ICU wards at 45.0, 37.5
and 10.0 %, respectively. Urine, sputum and pus/swab were the top three sources where 42.5,
27.5 and 15.0 %, respectively, of colistin-resistant isolates were detected. The colistin MICs
of these isolates ranged from 4 to > 64 pug/mL. The mcr-1 gene was detected in 6 isolates,
5 from surgery and 1 from a medicine ward, in 3 pus/swab, 2 sputum and a blood sample, all of
which were identified as Escherichia coli. The colistin MICs of the mcr-1 positive isolates
ranged from 4 to 16 pg/mL. In conclusion, the prevalence of colistin resistance and
the existence of mcr-1 gene in third generation cephalosporins- or carbapenem-resistant
Enterobacteriaceae among patients in Ratchaburi Hospital would raise the awareness and
proper use of antibiotics. The information could also be used as an input for prevention and

control of the hospital spreading of these resistant organisms.
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broth (BactoTM, France) ﬂuﬁqm‘wqﬁ 33-37
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& PCR Tag primer f1tdonld uandlu Table 1

Table 1 Primers used for amplification of the mcr-1 gene

Target gene Primer sequences

Amplicon size (bp) Reference

mcr-1

CLR F 5°CGGTCAGTCCGTTTGTTC’3 309
CLR R 5’CTTGGTCGGTCTGTAGGG’3

Liu et al., 2015

v
1fA5s1 PCR ludSuasiaviua 20
lulnsaas dszneudirs dANTP Aanududu
2 fiadlua1s, primer udazyiianaNududu
2 lulaslua3, DNA Taq polymerase nanu
Wady 5 glindelulasdas waz boiled DNA
template U3mas 2 'lulasaas dmiy PCR
.. o v v ... .
condition N¥1/5zneauay initial denaturation

N 94 sarsar®ed UM 5 N denaturation

94 peswalted U 30 3N annealing
56 aarnwaled WM 30 W extension

=) Sy =S

72 aasnarBed 1y 30 i Wudu
35 59U wae final extension N 72 9fLsaLEed
wu 5w natuih PCR product #1la 'l
v aa N A 4'
AsIdaUMILzNMIsaadtanInIInTsanaIu

Watuvaaatmiuiesas 2.0 (w/v)
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. A s ~ o
cephalosporins %38 A1TUINIUN 1UIY
243 ¢hedna wuilllu E. coli 146 éedha K.
pneumoniae 86 9813 Enterobacter cloacae
complex 8 0813 Klebsiella aerogenes 2
. T I
MI0819 waz Salmonella spp. 1 A39813 LB
nmadeufansasMInensglaadau Iayls agar
screening WU ARaLINTIUIU 48 Fod uay

o ldasiamar MIC deenlpddaudreds

broth microdilution WuIi¥onanes1lnadAU
U 40 fed1e Govaz 16.4) Taeily E. coli
21 fv8 waz K. pneumoniae 19 §19814

4 . 4% 2 v

ot uunFeneeIna 40 f1eg19mu
ununitheuazyiindadine wuhundandnves
g X o~ A .
WwenedeulaadAufedIsuNUNFasNITHUAL
UWHUNBIYINTIH FInseunguadiFesas 80 ved
WWeAEINNWY (Table 2) wazilodUUAMN
dsziandadeananud wedlvawumnniga
Nndedansrannifagnnzdesaz 42.5 (17/40)
seaaannJurennunntanr: Jewaz 27.5
(11/40) wazannviuedviie Hihe Sasaz 15 (6/40)
(Table 3)

Table 2 Distribution of colistin resistant Enterobacteriaceae in different departments

Colistin resistant Enterobacteriaceae (n)
Department Total (n) %
E. coli K. pneumoniae

Surgery 13 5 18 45.0
Internal medicine 6 9 15 37.5
Intensive care unit 0 4 4 10.0
Pediatrics 1 0 1 2.5
Physical medicine and 0 1 1 2.5
rehabilitation

Outpatient 1 0 1 2.5
Total (n) 21 19 40 100
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Table 3 Distribution of colistin resistant Enterobacteriaceae in different clinical specimens

Colistin resistant Enterobacteriaceae (n)
Specimens Total (n) %
E. coli K. pneumoniae
Urine 10 7 17 42.5
Sputum 3 8 11 27.5
Pus/Swab 5 1 6 15.0
Blood 2 3 5 12.5
Body fluid 1 0 1 2.5
Total (n) 21 19 40 100

2. mamsnageumnthunnlSnasmnsydt  desilndadu veq 130 E. coli uaz K. pneu-

vouanasnlnaany @933 broth microdilution  moniae fimaaud 4 §a>64 lilasniudeiiadans
nanadeuanuhysadeunaiiGounsy  (Table 4)

aureelAadar UIU 40 @I19819 Wua MIC

Table 4 Minimal inhibitory concentrations (MICs) for colistin of Enterobacteriaceae resistant to colistin

Colistin MIC

Organism Total (n)
4 pg/mL | 8 pg/mL | 16 pg/mL | 32 pg/mL | 64 pg/mL | >64 ug/mL
Escherichia coli 5 10 5 0 0 1 21
Klebsiella pneumoniae 1 1 5 9 1 2 19

Total (n) 6 11 10 9 1 3 40
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S g a 4
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4 1Y
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Table 5 Demographics of colistin resistant Enterobactericeae carrying mcr-1 gene

Sample Colistin
Strains collection | Department Ward Specimen | Organism | Drug resistance MIC
date (ug/mL)
RBHO37 |Oct 14, 2015 Surgery Male surgical Sputum E. coli |3 generation 8
ward-2 cephalosporin
RBH049 |Oct 18, 2015 Surgery Pediatric Pus/Swab E. coli |3 generation 16
surgical cephalosporin
ward
RBHO056 |Nov 15, 2015 Surgery Orthopaedic | Pus/Swab E. coli |3 generation 8
surgical ward cephalosporin
RBH134 |Feb 21, 2016 Surgery Female Pus/Swab E. coli |3 generation 16
surgical ward cephalosporin
RBH135 |Feb 6, 2016 Internal Male medical Blood E. coli |3 generation 8
medicine | ward-1 cephalosporin
RBH162 |Mar 27, 2016 Surgery Male surgical| Sputum E coli |3" generation 4
ward-1 cephalosporin
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ne ¥ X s X
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. Y Q! A o Y A o =2
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40 FlEneanums

Y94 Moosavian (a2 Emam
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