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toulwil extended-spectrum beta-lactamase (ESBL) ﬁﬁqw%‘ﬁﬂmEJI@iaﬁ%m%wﬂﬁ%mﬂumju
beta-lactams yhlsAnidemeefidulgmadymeduasisagy nsfnwiadaiiinguszasdiile
Fnwenun Buiosn wazanlwesdiugadnuende £ coli fiaueulwdfifignivensnisiesin
au beta-lactams aewuginenldanliidouaranslunans funnvesszsinalne T 2559 f 2561
sudiunislasifusednediulnide 694 deens wardiuans 410 fegrs Rnlsssdniluiiuiinne
pzYuan thanmzusnide £ coli inamaaeuminisadiaoule beta-lactamase ngs broth
dilution maﬁ]mgu?ﬁyam CTX-M, SHV waz TEM 1lag73 polymerase chain reaction Waznaaau
aalaosndugadnvondoatswusiiadrsoulul beta-lactamase (ESBL E. coli) Ine33 broth
dilution HansAnwLENTe E. coli 3ndiuliiilald 604 #0819 wazaindiuans 351 faedns
Arunvaatio ESBL E. coli wuludofiuenldandsuliide 5.1% (31/604) dndaudeiimuiiuuali
anadaIn 11.4% (24/211) Tud 2559 1Tu 1.4% (3/214) way 2.2% (4/179) Tl 2560 wag 2561 du
L%amﬂ%ﬁuqmwu ESBL E. coli 29.9% (105/351) wualiunisnuidelud 2559, 2560 wag 2561
AMATIIN 41.4% (46/111) LT 27.5% (22/80) ua 23.1% (37/160) M3nT2daUBUABEINY CTX-M
waz TEM 100% (31/31) Tuiediusnldandiulide druteaindfugninudu CTX-M 96.2%
(101/105) uaz TEM 97.1% (102/105) Tuauzfigu SHv laiwulude ESBL £ coli finnasusisnua wa
nsnageuaulventedesfugadnnuideaindfuliidefiaaulagesdos colistin was
meropenem 96.8% (30/31) dauiliaaindiuansiaaalageesn colistin 98.1% (103/105) wax
meropenem 100% (105/105) WafivagaussmuanusUuuunisiosmanssuusos daud 4-8 nau
asUnaIINMIAnwiinude ESBL £ coli iwzusnldandfulddediauandnindonndiugns
dndunmsusinguesBuiios1viia CTX-M uax TEM g¢ nannaeuailidosdesfiugadnwuiien
colistin wag meropenem 6'?5@u“ﬁJumﬁﬁmme%’wﬁ’zgﬁm%’uisﬁ%’ﬂwﬂiﬂiuﬂué’amﬁﬂ%ﬁw%maqa LAY
Frugadneinduillilumadnummdanivgnudnmmsiesiguasdsuuuunsiiosmargeuiy
nsfnunadsidividudsausiduiivsdosdumsmslumsaiuaunsldedugatnludnifidode
vilnalidusinmndu duadalfenudiuinemsnslinssmindsnsldedugatnlunssuiunisies
fnfognssaunay emuauuardesiunnfnuaznisuninszneveadenosdnugatnluladng
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Abstract

Escherichia coli, conmensal gram negative bacteria in human and animals, it produces
extended spectrum beta-lactamases (ESBL) that can break beta-lactam ring of beta-lactam
antibiotics, leads to antimicrobial resistance and become as a major public health problem. This
study aims to determine of prevalence, resistance genes and antimicrobial susceptibility of
extended spectrum beta-lactamases producing E. coli strains isolated from broilers and swine in
western Thailand, 2016-2018. In this study, a total of 694 and 410 caecal samples of broilers and
swine were collected from slaughterhouses in western Thailand for E. coli isolation. Screening for
ESBL production was done by broth dilution while the presence of resistance genes CTX-M, SHV
and TEM was conducted using polymerase chain reaction and antimicrobial susceptibility testing
of all ESBL E. coli was performed by broth dilution. The results showed that a total of 604 and
351 E. coli strains were isolated from broilers and swine. Prevalence of ESBL E. coli isolated from
broilers was found 5.1% (31/604), the tendency of them was decreasing from 11.4% (24/211) in
2016 to 1.4% (3/214) and 2.2% (4/179) in 2017 and 2018. While ESBL E. coli isolated from swine
was observed 29.9% (105/351), prevalence trend in 2016, 2017 and 2018 was lower from 41.4%
(46/111) to 27.5% (22/80) and 23.1% (37/160). Resistant gene in strains isolated from broilers
found CTX-M and TEM 100% (31/31), from swine showed CTX-M 96.2% (101/105) and TEM
97.1% (102/105) while none of the SHV gene from all ESBL E. coli. Antimicrobial susceptibility
test in strains isolated from broilers presented high susceptible to colistin and meropenem
96.8% (30/31) while the isolates from swine was susceptible to colistin 98.1% (103/105) and
meropenem 100% (105/105). Four to eight class of multi-drug resistant pattern was observed in
all ESBL E. coli. Conclusion, the prevalence of ESBL E. coli isolated from broilers is lower than
swine. High proportion of CTX-M and TEM gene was presented. All the strains tested were also
showed high effectiveness to colistin and meropenem that important in the therapy of human
diseases but the most of antimicrobial agents used in veterinary medicine were found highly
resistance rate and presence the multi-drug resistant pattern. This study suggest that more
stringent measures for regulating antimicrobial use in food animals is needed, encourage farmers
to be aware of the prudent use of antimicrobials in animal husbandry to control and prevent

the emergence and spread of antimicrobial resistant in livestock.

Keywords: prevalence, resistance gene, antimicrobial susceptibility, ESBL E. coli, western Thailand
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nshogduadnditamaainnisldenedidliaumnauna dudymadgmedunisumeg
fifufurgdminuguussnntuassshifuliaranas luunefidudnuwndinusngnsnosn
Tudfasduutunngramnssumadssdnifensuilnafiinisveeduiuiu Weldléuannd
dismasearudesnisnelulssmauazmsdiesn Fslunane fusnvessemalneduduundsnde
Uﬁﬁmiﬁﬁﬁ@g Inedimdinisnanansgaduduiu 1 fUSinaumsiaes 2,858,015 fsel Andudesas
27 vesUinunsAewiUszna uasdimdinimanligadusuiu 3 SuTumninies 72,450,548
fsed Aniudosay 16 vesUTinunABsTIUsmA (nsuUade’ nsznmanuaTuazavnsal, 2561
n) geanmnssunsassderivualngindnisldendfiunduduunndaiionsinm auae way
Jaatfulsn andeyalulsutszanm 2560 vesdrinsuladaiion 7 nuiwhiuuadenfluiiufina
pzfunniinsldenufTusiitedesiulsageiosay 44 msdnwndesas 31 uaznsmuaulsaiosas 9
grildarulvg)usnlungy penicillins, macrolides ua tetracyclines agnslsfnunsldeniiun
Aunnusndunteldedidlignioumneaundusrernanuardmansznusodeuuniieludldls
naneduderosls

Escherichia coli \iudauvaiiiounsuaviinuldiluludldauuasdns Woausnadg
extended-spectrum beta-lactamase (ESBL) %"qLﬁuLauI%ﬂﬁﬁqwéﬁwawsﬂmaa%w beta-lactam
ring ¥o3eU¥IurTuNgu beta-lactams 1Wue1ngy penicillin waz cephalosporin iuﬁ 3 Mlia
oRoufidsmansenudegunimvesaunasfutiymadymisiuasisaguiiilan UYANIAY
msuwndsywind 2543-2561 mnﬂusﬁﬁ]’rﬁvﬁfqL%@%EJ']&]’W%%WLMWW&U?Lwﬁiﬁna (NARST, 2019)
‘wmwmﬁa E. coli uLLqumaqamﬂmmam amp|C|lL|n awu aﬂmwuma E. Col/ mawuﬁ‘waﬁw
Loulwal beta- lactamase (ESBL E coli) mamﬂmiﬂamﬂam cephalosporin iu‘m 3 19U cefotaxime
uay ceftazidime getuagiesoiilos uazannisinuiluay 01ms 0 uarduandonlulsumalne
Tny Boonyasiri et al. (2014) wuidio ESBL . coli uanausufivharnlushiudesgnsuasiviiay
TulssurBnemns gaanssangnawaglnidogunmdiiisafionsuilan eansuanielaifuan
Tsasndnd safisegrailudanndouig Tdud thandinaes disnnifuedng veideds
LazUaideUan Im&%@ﬁwummmdwﬁm waniisnsmsAeeTiuansaiuegnin i luvad
NAMIANIINIRDEFILAT DN TE ESBL E. col /IUL%aﬁLLEJﬂlﬁmﬂWﬁaﬂdeﬂiLLauaﬂﬂuﬂiuLwﬂlm
Tag Nuangmek et al. (2018) WUL%amami’m’]iﬂamama amp|C| Win, erythromycm hay
ceftriaxone agafisUuuunsiesmatesiinsauiu egnslsfinunisiesdugadnveaio ESBL
E. coli amnsoamadeUldrndnsasnsuanseanmsiiulng uidnwazvsngesnuneaduna
Mnmsfideituiinuaumsiesdugadngiude Ssdufiaunumsiiosvende ESBL £ coli finy
U9e AN beta-lactamase class A Usznaunisdungu CTX-M, SHV wag TEM fFnulauy
wanadla  (Skuja et al., 2016) I@EJﬁuﬁaguuwamﬁﬂﬁmmmdadiLUé'fqL%aﬂjﬁmﬁmﬁ’w%ﬁaﬁm
anetusftegludaunndeuienfuiliAndofosuninszaslfessmni Twnmsfnundnuue
nsuansoennisilulnduasdlulndvonde ESBL £ coli fuenldaingaassresgnsarnwidaly
suneflaansienlag Nuanmuang et al. (2018) wugUuuuilieResmansyiinganiu fwuvesldun
AM3ADREEN ampicillin, cefotaxime, ceftriaxone way cefpodoxime lagANBULNITUANIDDNNI
Sulnddnuldundulungs CTX-M uag TEM dayaninnisinuisieg wdrduandfifiudanis
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fnguszasdiiiofinuauyn Buiiosn wazaulresdugadnuende £ coli fasaeuleiidons
YE1BN5HDEINGY beta-lactams aeiusfiuenldnlnideuaranslunianzfunnvosuszmalne
U 2559 i 2561 Hudoyaweunslituinunsnsiidosdnilinmuuanfnaunsendndsdymide
Foendiugain wardwiumhsnuneigiiieeddiudoyausznavmasnmslunsfifuguanis
enfugadnedissuiingey ietiwan sxae viomuaunnindenosduaatiwluuadn
gunIaluazIsNTs

segnedfulidouazans

dunnlsendniluiuiinangfuan 8 $mda 1w niyauy? uasUsy Ussaaudidus musys
5193 AUNTAIATIN AYNTARS uazansIyF sewined 2559 A 2561 Suundudsulaide 694
A19879 9N 230 WsH Uasdiugns 410 FIae13 970 206 sy
nawIzuEnLYa E. coli uaznsmagaunisadiaaulsl beta-lactamase

¥nsinzenide £ coli Ingldemsiasnie MacConkey agar (Oxoid, England) Uuiail
gamndl 37+1°C iunm 18-22 il dndenlaladidnvazdumiiuuasnmaaouguandinisduad
Tneld IMVIC test 130 £ coli ziigandiniadaad F3il indole (+), methyl red (+), voges-
proskaver (-) wag citrate (-) MntufuTIuTderiomaly skim milk flgauvndl -80°C rioutumin
nsmagounsadseules beta-lactamase Taefnuasanisues Hasman et al. (2017) muduneu
Tnodosail @m%@ E. coli a7n skim milk U3unas 30 pl ldluemsideaie buffered peptone water
(Oxoid, England) Unflgaungl 37+1°C uw 18-22 #alas aniful#idiorsana 10 pl ileasuuoims
Heude MacConkey agar ifldrunanaeen cefotaxime 1 me/L ﬂmﬁqmwgﬁ 44+0.5°C WU 18-22
F2lus Aendenlaladvenie £ coli \TeaIuueIMISIaBaED MacConkey agar A UNANYDIEN
cefotaxime 1 mg/L Usiigaungdl 37:61°C wu 18-22 dalus wasidonlalafifeonde £ coli iTeun
9MSLABITD MacConkey agar 7ilyifldrunauesen cefotaxime ﬂmﬁqmw{]ﬁ 37+1°C WU 18-22
s Mnduiidesmegeunisairaeules beta-lactamase suatanisnageutas commission
implementing decision 2013/652/EU Tnel438 broth microdilution LAusaUsIuT ofilHnanis
yaaeuLu ESBL £ coli Tu skim milk figamgifi -80°C Aowiluldmaaeuludusousioly
N15ASAUIBU CTX-M, SHV wag TEM 1ag3s Polymerase chain reaction (PCR)
1384 DNA template

ﬁﬂL“’zﬂgjja ESBL E. coli anniiusiusauli7i -80°C Lﬁﬁaaﬁuuaﬂmilﬁau%’a tryptone soya agar
(Oxoid, England) Usfigaungii 37:£1°C unu 18-22 $2lua antudedosogaay 3-5 Taladl azane
Iwaamﬁmif\; 0.85% normal saline solution (NSS) 1 ml {juﬁ 12,000 rpm 5 U9 ﬁqﬁwﬁaﬂauaz
avanemznausethnduslinaweslss 0.1 mliluduluiuien 10 widl anuudludibuiudideu
ihluthuit 12,000 rpm 5 wit iudiladuuudadiu DNA template figamafi -20°C
A13911 Polymerase chain reaction (PCR)

¥M9iNSIuIL DNA v0aLde ESBL E. coli G’hamﬂi’f primer ﬁﬁmmaﬁ’%wwvﬁ’uﬁu CTX-M,
LLau SHV §1989014 Relch et al. (2013) GN‘L! CTX-M F° SCSATGTGCAGYACCAGTAA— CTX-M_R

? ACCAGAAYVAGCGGBGC- PCR product 585 bp; SHV_F —GGG—I_I'A—I_I—C—I_I—ATI_I'GTCGC-j SHV R
? TTAGCGTTGCCAGTGCTC- PCR product 930 bp d@2u8u TEM 81983013 Ma et al. (2007) ail



TEM_F ~-CAGCGGTAAGATCCTTGAGA, TEM R’ -ACTCCCCGTCGTGTAGATAA- PCR product 643
bp Imaﬁmﬁwmmaau HotStartaq DNA polymerase (QIAGEN, USA) Fsfldrunauvasujizen
PCR Wemun 25 ul Usgnoumae 10x PCR buffer 2.5 pl, dNTP mix (10 mM of each) 0.5 pl,
HotStartag DNA potymerase 0.125 pl, primer F (10 pM/pl) 1.0 pi, primer R (10 pM/pl) 1.0 pl,
DNA 2.5 pl waztindu 17.38 ut 14 DNA AIUANUINAMTUBY CTX-M, SHV wag TEM ndildsu
ANNBUATIENLAENAULUATIS LAY 7o anuguandniuvisyd LLaUI%uWﬂauLUumaﬂaUﬂmaU
Lm3EJmmumaummﬂiuwaammaaummnLmaq T100 Thermal cycler (BIO-RAD, USA) LLauG]\‘i
amazmﬁﬁﬁmuﬁuawﬁﬁ%mé’aﬁ initial activation 95°C 15 w1ft ssnsvieunuusieiiles 35 seu
Y99UfAT81 denaturation 94°C 1 W1 annealing 58°C 1 W19l kag extension 72°C 1 W19 A
#28 final extension 72°C 10 W1t 91nvuth PCR product 1nsiadeulngusniay DNA Uy 1.5%
agarose gel Aifidunauvesddoy nancy-520 (Sigma, Switzerland) FeLA30s gel electrophoresis
Aflnszualdln 100 volt 1417a1 30 urd arndudrlunsiaeuaieliuas UV daeiados
transilluminator gel documentation (Syngene G:BOX, USA) wlananiuauin PCR product 1ag
n1sifisusaud DNA finufuuaudues 100 bp DNA ladders (Invitrogen, USA) waz PCR product
V998U CTX-M, SHV tag TEM ﬁLﬁuﬁamU@umﬂ
nasauauluderdesndiugaiin

nedeumeAaudTuaavese i inudaruiafianansadudininaiodulavente
19 (minimal inhibitory concentrations; MICs) 71835 broth dilution A1UU175957U Clinical and
Laboratory Standards Institute (CLSI, 2017) lagldfondugatniisnun 9 ndu $1uau 13 vda léun
aminoglycosides (gentamicin: GEN, streptomycin: STR), cephalosporins (ceftazidime: CAZ,
cefotaxime: CEF), carbapenems (meropenem: MEM), folate pathway inhibitors (sulfamethoxazole:
SUL, trimethoprim: TRI), polymyxins (colistin: COL), penicillins (@mpicillin: AMP), phenicols
(chloramphenicol: CHL), fluoroquinolones (ciprofloxacin: CIP, nalidixic acid: NAL) W & &
tetracyclines (tetracycline: TET) Aruauamn1nuanisnaasvlasldidedisdeuinsgiu
Enterococcus faecalis ATCC 29212, Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853 wag Staphylococcus aureus ATCC 29213 wilanan1snadaulasladan breakpoints
n11uU1M531U Clinical and Laboratory Standards Institute (CLSI, 2017), European Committee on
Antimicrobial Susceptibility Testing (EUCAST, 2016) & ¢ National Antimicrobial Resistance
Monitoring System (NARMS, 2010)
aanTildmagey

THaATInTsULT tazAIuINA 95% confidence intervals (Cl) U099 %R @135 Clopper-
Pearson exact

NANISANS

wansnadeun1sad1seuley betalactamase voudio £ coli Mmzuenldandiuliile
$1uau 604 Telmian annsieun 223 vinsu wusduide ESBL E. coli S1uausisdu 5.1% (31/604) a7n
§298198 s S U anun 25 Wiy Tnelud 2559, 2560 way 2561 wu ESBL £ coli 11.4%
(24/211), 1.4% (3/214) uaz 2.2% (4/179) 3nF08 197NN 18, 3 way 4 Wsy Ausy duied
wnzkenliandieg1sdiugns 351 lelwiay fi191n 190 vhiu amaamuide ESBL E coli 29.9%



(105/351) nvanun 59 v1da Tnedudefinenldlud 2559, 2560 way 2561 Aawdu 41.4% (46/111),
27.5% (22/80) wae 23.1% (37/160) 3NF198199111910 24, 8 waw 27 WSy auasu (Table 1)
Table 1. Proportion of ESBL E. coli isolated from caecum of broilers and swine isolated from

caecum of broilers and swine in western Thailand, 2016-2018

Total number collected E. coli detected (%) ESBL E. coli (%)
Animal  Year
Farms Samples Farms Isolates Farms Isolates
2016 93 234 90/93 (96.8) 211/234(90.2) 18/90 (20.0) 24/211 (11.4)
broilers 2017 56 265 55/56 (98.2) 214/265 (80.8) 3/55 (5.5) 3/214 (1.4)
2018 81 195 78/81 (96.3) 179/195 (91.8) 4/78 (5.1) 4/179 (2.2)
Total 230 694 223/230 (97.0) 604/694 (87.0) 25/223 (11.2) 31/604 (5.1)
2016 63 127 59/63 (93.7) 111/127 (87.4) 24/59 (40.7) 46/111 (41.4)
) 2017 43 90 41/43 (95.3) 80/90 (88.9) 8/41 (19.5) 22/80 (27.5)
Swine 2018 100 193 90/100 (90.0) 160/193 (82.9) 27/90 (30.0) 37/160 (23.1)
Total 206 410 190/206 (92.2) 351/410 (85.6) 59/190 (31.1) 105/351 (29.9)

HaNInTIvBuRBeintuAuMsas eyl beta-lactamase 91nide ESBL £ coli fuenlé
anditulride 31 Telewan wudu CTX-M uaz TEM 100% (31/31) Tuvaisfidodausnldandiugns
105 Telawan wuBu CTX-M 96.29% (101/105) uag TEM 97.1% (102/105) daudu SHV asaalinuii
Tudeiuenlénduliidouazans (Table 2)

Table 2. Proportion of beta-lactamase genes detected of ESBL E. coli isolated from caecum of
broilers and swine in western Thailand, 2016-2018

ESBL E. coli Beta-lactamase genes detected (%)
Animal Year
Farms Isolates CTX-M SHV TEM

2016 18 24 24/24 (100) 0/24 (0) 24/24 (100)

2017 3 3 3/3 (100) 0/3 (0) 3/3 (100)
broilers

2018 4 4 4/4 (100) 0/4 (0) 4/4 (100)

Total 25 31 31/31 (100) 0/31 (0) 31/31 (100)

2016 24 46 42/46 (91.3) 0/46 (0) 43/46 (93.5)

) 2017 8 22 22/22 (100) 0/22 (0) 22/22 (100)

swine

2018 27 37 37/37 (100) 0/37 (0) 37/37 (100)

Total 59 105 101/105 (96.2) 0/105 (0) 102/105 (97.1)

nansnagounlveats ESBL £ coli fuenldandsuliiide 31 Telwan wuideiinaul
q9i981 colistin Uz meropenem 96.8% (30/31) AAruitudusiigauessriiannsadudinig
LQ%@L@UI@SIJ@GL%QIG’T (minimal inhibitory concentration: MIC) 7 50% (MICs) 4a% 90% (MICop)
Y9981 colistin 11U 0.25 kay 1 pug/ml d@uen meropenem <0.125 pg/mlI@EJL%@ﬁé’Mﬁmig@Eﬂ
ampicillin, cefotaxime, gentamicin, sulfamethoxazole iLa¢ tetracycline 100% Tuﬁumzﬁu‘ga?ﬁq
wonlaan@iugns 105 loleian wulauligesiosn colistin 98.1% (103/105) kag meropenem
100% (105/105) A1 MICs, Waz MICo ¥8981 colistin 111AU 0.25 Lag 2 pg/ml @3u81 meropenem
<0.125 ug/mlimm%@ﬁéjﬁli’lmigam 100% #i® ampicillin, cefotaxime wag sulfamethoxazole
(Table 3)



Table 3. Minimal inhibitory concentrations (MICs) distribution of ESBL E. coli isolated from broilers (n=31) and swine (n=105) in western Thailand, 2016-2018

Antimicrobial ager;ts Al Percentage of isolates Distribution (%) of MICs (ug/ml) MICsy MICyq
MIC breakpoint %’ %’ %R’ 95%C° <0125 025 05 1 2 4 8 16 32 64 128 256 >256 >102¢ (ugmD  (ug/ml)
ampicillin broilers 0.0 0.0 100.0  888-100.0 >256 >256
<8 16 =32 swine 0.0 0.0 100.0  96.6-100.0 >256 >256
ceftazidime broilers 9.7 0.0 903 74.3-98.0 6.5 32 128
<4 8 =216 swine 143 48 809 72.1-88.0 3.8 32 128
cefotaxime broilers 0.0 0.0 100.0  888-100.0 >256 >256
<1 2 >4 swine 0.0 0.0 100.0 96.6-100.0 >256 >256
chloramphenicol  broilers  29.0 32 678 48.6-83.3 128 256
<8 16 =232 swine 5.7 6.7 87.6 79.8-93.2 256 >256
ciprofloxacin broilers 322 65 613 42.2-78.2 129 129 65 8 64
<1 2 =24 swine 57.1 4.8 38.1 28.8-48.1 18.1 219 438 12.4 1 16
nalidixic acid broilers 129 N/A  87.1 70.2-96.4 >256 >256
<16 =232 swine 152 N/A 848 76.4-91.0 1.0 >256 >256
colistin broilers 968 N/A 32 0.0-16.7 419 387 6.5 0.25 1
<2 =24 swine 98.1 N/A 1.9 0.2-6.7 40.9 39.0 1.0 8.6 0.25 2
gentamicin broilers 0.0 0.0 100.0  888-100.0 64 256
<4 8 =216 swine 5.7 29 914 84.4-96.0 2.9 1.9 64 256
streptomycin broilers  58.1 N/A 419 24.6-60.9 . 258 161 65 16 256
<32 =264 swine 257  N/A 743 64.8-82.3 ! 3.8 5.7 11.4 128 >256
meropenem broilers 968 3.2 0.0 0.0-11.2 96.8 <0.125 <0.125
<1 2 =24 swine  100.0 0.0 0.0 0.0-35 100.0 <0.125 <0.125
sulfamethoxazole  broilers 0.0 N/A  100.0  888-100.0 >1,024  >1,024
<256 =512 swine 0.0 N/A  100.0  96.6-100.0 >1,024  >1,024
tetracycline broilers 0.0 0.0 100.0  888-100.0 - 128 256
<4 8 =16 swine 38 00 962 90.5-99.0 3.8 256 >256
trimethoprim broilers 452 N/A 5438 36.0-72.8 32 32 258 97 . >256 >256
<8 216 swine 190 N/A 810 72.1-88.0 1.0 105 6.7 1.0 >256 >256

Susceptible

! Breakpoints: base on CLSI, 2017 except for streptomycin was adopted from NARMS, 2010 and colistin used in EUCAST, 2016; z S: susceptible; ’ | intermediate; ¢ R: resistant; ° 95% confidence intervals (Cl) for percent resistant
(%R) were calculated using the Clopper-Pearson exact method

N/A: no MIC range of intermediate susceptibility exists; MIC areas unshaded indicate the dilution range was not used to test isolates

MICs4: MIC which inhibits the growth of 50% of the isolates; MICqy: MIC which inhibits the growth of 90% of the isolates



e ESBL E. coli ﬁwmaauﬁmmwugﬂLLUUﬂ’]i?TastmmmuﬁTmau 44 guuuu Tnewuidenosn 4-8 neu gﬂLLUUﬂﬂiﬁamﬁwuﬂaﬂuﬁaﬁLLsmVL@T
mﬂ%ﬁmldﬁa 1A AMP-CAZ-CEF-CHL-CIP-GEN-NAL-SUL-TET-TRI 19.4% (6/31), AMP-CAZ-CEF-CHL-CIP-GEN-NAL-STR-SUL-TET-TRI 16.1% (5/31) Ua
AMP-CAZ-CEF-CHL-CIP-GEN-NAL-SUL-TET 12.9% (4/31) ﬁ?UL%@%’]ﬂEjﬂiWUEULLUUﬂ’]'ﬁgE]EJ’l AMP-CAZ-CEF-CHL-CIP-GEN-NAL-STR-SUL-TET-TRI 23.8%
(25/105), AMP-CAZ-CEF-CHL-GEN-NAL-STR-SUL-TET-TRI 15.2% (16/105) wag AMP-CAZ-CEF-CHL-GEN-NAL-SUL-TET-TRI 11.4% (12/105) (Table 4)

Table 4. Multi-drug resistance patterns of ESBL E. coli isolated from broilers (n=31) and swine (n=105) in western Thailand, 2016-2018

No. No. of isolates (%) No. No. of isolates (%)
No. Resistance patterns antibiotic . . No. Resistance patterns antibiotic . .
class broilers swine class broilers swine
1 AMP-CAZ-CEF-SUL-TET a4 1(0.9) 23 AMP-CEF-GEN-NAL-STR-SUL-TET-TRI 6 2(1.9)
2 AMP-CAZ-CEF-SUL-TET-TRI 4 1(0.9) 24 AMP-CAZ-CEF-CHL-CIP-GEN-NAL-STR-SUL-TET 7 2(1.9)
3 AMP-CAZ-CEF-CHL-GEN-STR-SUL 5 1(0.9) 25  AMP-CAZ-CEF-CHL-CIP-GEN-NAL-STR-SUL-TET-TRI 7 5(16.1)  25(23.8)
4 AMP-CAZ-CEF-GEN-NAL-STR-SUL-TRI 5 1(0.9) 26  AMP-CAZ-CEF-CHL-CIP-GEN-NAL-SUL-TET 7 4(12.9) 1(0.9)
5  AMP-CAZ-CEF-GEN-NAL-SUL 5 1(0.9) 27 AMP-CAZ-CEF-CHL-CIP-GEN-NAL-SUL-TET-TRI 7 6(19.4) 1(0.9)
6  AMP-CAZ-CEF-GEN-STR-SUL-TET 5 1(0.9) 28  AMP-CAZ-CEF-CHL-CIP-GEN-STR-SUL-TET-TRI 7 1(0.9)
7 AMP-CAZ-CEF-GEN-SUL-TET 5 1(3.2) 29  AMP-CAZ-CEF-CHL-CIP-NAL-STR-SUL-TET-TRI 7 1(0.9)
8  AMP-CEF-CHL-SUL-TET-TRI 5 1(0.9) 30  AMP-CAZ-CEF-CHL-GEN-NAL-SUL-TET 7 1(3.2) 1(0.9)
9  AMP-CEF-GEN-SUL-TET-TRI 5 1(0.9) 31 AMP-CAZ-CEF-CHL-GEN-NAL-STR-SUL-TET 7 3(2.9)
10 AMP-CEF-STR-SUL-TET 5 1(0.9) 32 AMP-CAZ-CEF-CHL-GEN-NAL-STR-SUL-TET-TRI 7 16 (15.2)
11 AMP-CAZ-CEF-CHL-GEN-NAL-STR-SUL 6 1(0.9) 33 AMP-CAZ-CEF-CHL-GEN-NAL-SUL-TET-TRI 7 1(3.2) 12 (11.4)
12 AMP-CAZ-CEF-CHL-GEN-STR-SUL-TET 6 1(0.9) 34 AMP-CAZ-CEF-CHL-NAL-STR-SUL-TET 7 1(0.9)
13 AMP-CAZ-CEF-CHL-GEN-STR-SUL-TET-TRI 6 1(3.2) 3 (2.8) 35 AMP-CAZ-CEF-CHL-NAL-STR-SUL-TET-TRI 7 2(1.9)
14 AMP-CAZ-CEF-CHL-GEN-SUL-TET-TRI 6 2(1.9) 36  AMP-CAZ-CEF-GEN-NAL-SUL-TET-TRI 7 1(3.2)
15 AMP-CAZ-CEF-CIP-GEN-NAL-STR-SUL-TET 6 2(6.4) 37 AMP-CEF-CHL-CIP-GEN-NAL-STR-SUL-TET-TRI 7 3(2.9)
16  AMP-CAZ-CEF-CIP-GEN-NAL-STR-SUL-TET-TRI 6 3(2.8) 38  AMP-CEF-CHL-CIP-GEN-NAL-SUL-TET-TRI 7 1(0.9)
17 AMP-CAZ-CEF-CIP-GEN-NAL-SUL-TET 6 2(6.49) 39 AMP-CEF-CHL-GEN-NAL-STR-SUL-TET 7 2(1.9)
18  AMP-CAZ-CEF-GEN-NAL-STR-SUL-TET 6 2(6.49) 40  AMP-CEF-CHL-GEN-NAL-STR-SUL-TET-TRI 7 5(4.8)
19 AMP-CAZ-CEF-GEN-NAL-STR-SUL-TET-TRI 6 1(3.2) 1(0.9) 41 AMP-CEF-CHL-GEN-NAL-SUL-TET 7 1(3.2) 1(0.9)
20  AMP-CAZ-CEF-GEN-NAL-SUL-TET 6 1(3.2) 42 AMP-CEF-CHL-GEN-NAL-SUL-TET-TRI 7 1(0.9)
21 AMP-CEF-CHL-GEN-STR-SUL-TET-TRI 6 2(6.4) 1(0.9) 43 AMP-CAZ-CEF-CHL-CIP-COL-GEN-NAL-STR-SUL-TET-TRI 8 1(0.9)
22 AMP-CEF-CHL-GEN-SUL-TET 6 1(0.9) 44 AMP-CAZ-CEF-CHL-COL-NAL-STR-SUL-TET 8 1(0.9)

AMP: ampicillin, CAZ: ceftazidime, CEF: cefotaxime, CHL: chloramphenicol, CIP: ciprofloxacin, COL: colistin, GEN: gentamicin, NAL: nalidixic acid, STR: streptomycin, SUL: sulfamethoxazole,
TET: tetracycline, TRI: trimethoprim
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namsAnwnansliiuinge £ coli invandfulidenazansfidnanlulssshdnfluiiud
avanzfunn U 2559-2561 Taduynvesatewudfiaiisoulasl beta-lactamase (ESBL
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