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Prevalence of OXA-type carbapenemase genes in carbapenem-resistant
Acinetobacter baumannii isolates from patients in intensive care unit at
Phramongkutklao Hospital

Piraporn Juntanawiwat', Sudaluck Thunyaharn °, Unchalee Visawapoka®, Worada Samosornsuk’,
Seksun Samosornsuk *

Abstract

Carbapenem-resistant Acinetobacter baumannii (CRAB) is an important multidrug resistant bacterium.
CRAB has been increasingly reported worldwide as a significant causative organism of nosocomial infection,
especially for hospitalized patients in intensive care unit (ICU) due to its producing carbapenemase, which
mostly consists of oxacillinases for hydrolyzing carbapenem. This study aimed to investigate the prevalence of
oxacillinases (OXA)-type carbapenemase genes in CRAB isolates from patients in ICU at Phramongkutklao
Hospital from the year 2012 to 2013. Of the 334 isolates, sputum was the most common specimen accounted
for 53%. All isolates were detected for carbapenemase production by a modified Hodge test (MHT). All CRAB
isolates were MHT-positive. However, these CRAB isolates showed negative results for MBLs detection by

EDTA combined disk method and for confirmatory by PCR amplification of MBLs genes (bla

bla
IMP-type’ VIM-1-type’

and bla e). Genotyping of OXA-type carbapenemase genes by multiplex PCR revealed 3 OXA-types

VIM-2-typ,

bla _, bla _, and bla _were detected. Most CRAB isolates harbored more than one type of
OXA-23-like OXA-51-like OXA-58-like

blaOXA. From this study, the CRAB isolates were classified into 4 groups: group 1 (harboring both blaom_%_like

and bla ), group 2 (harboring both bla and bla ), group 3 (harboring bla

OXA-51-like OXA-51-like OXA-58-like

and bla ) and group 4 (harboring only bla ) with the percentages of isolates 97, 1.2, 0.9

51-like’ OXA-58-like
and 0.9 respectively. However, bla

bla
OXA-23-like’ OXA-

OXA-51-like

oxasuce Was not found in any isolated. In conclusion, all CRAB isolated

bla and bla which is used

were able to produce oxacillinases by the expression of bla . , o
OXA-23-like OXA-51-like OXA-58-like

as main mechanism for carbapenem resistance.
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Tugidu -70°C Tdgnihmsiignliseslasmanaden
AaENTANNBIANMNNIATTINYOI B 1TAN7a
%ﬁ‘mmuazmaaumaéemmju carbapenem laun
imipenem, meropenem ANNITNTU 10 Tulasnsu 9n
a%a Tne33 disk diffusion AaATINATEIUYES Clinical
Laboratory Standards Institute (CLSI) 2013 Iﬂﬂnﬂ{;ﬁ
@1 inhibition zone HWoen 16 Nadmas 7
\wounaiiFemuauravinildlunsdnmiy
OXA-type l@un A. baumannii A288 (bla

OXA-51-like’

bla ) A. baumannii A300 (bla , bla
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58-like OXA-51-like

(bla )" uag Ps. aeruginosa P11 ( bla )1
IMP-14a o VIM-2
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NAMNMTNNINTFIUYDY CLST MI100-S23 / 2013

mMsasiansoataulssl carbapenemases 1u
nuANiselagds modified Hodge test (MHT) "

NAdoUlAYINUANYT imipenem ANNITNTY
10 luTAsn¥u asnsesnanewnsiaeaise Mueller Hinton
agar W10 Escherichia coli ATCC 25922 $1gnide
A 10 1M1 0.5 McFarland mﬂi?umm%aﬁﬁmmi
nadeudulduATINAYeUENIURIYE LY ﬂuﬁqquﬁ
35 °C flunm 16-18 $1lus srmavin Inedunasos
Yweq inhibition zone Y8310 E. coli ‘saum%aﬁma@u
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lulasa¥u (imipenem-EDTA) UUOWNIIALNITD Muel-
ler Hinton agar fifiize CRAB ANNYUINATTIU 0.5
McFarland ndsnntadfigamgfi 35 °C ilunm 16-18
$lw 1Wienieuanunteves inhibition zone VoS
urngmades dnamenlsl MBLs 1 azlddmnnnth
vseunAy 17 Jadmas wazi liuanieulsd MBLs 92
I¥i9u1a inhibition zone Y84 imipenem-EDTA tio8n71
WAy 14 Nadiuns

msAnmnsiiaves Buiimuaumsairaenls
OXA carbapenemases (OXA-type ) 7875 multiplex
PCR uag MBLs @875 PCR®>*

I@3eNAIBUIBANIUY (DNA template) lasdda
i¥9 CRAB @163 heat lysis Inoazaneigel alkaline
lysis buffer (0.25% SDS lu 0.05 M NaOH) uduglu
heat block figamagii 95 °C W 15 Wil Fsrhindy
Unannisendiiludisnnuisy 10,000 rpm. gadiuth
Ta ifusnnl3lu 20 °C

M3e3eN PCR mixture (20 pl) Usznoude
KAPA2G Fast HotStart (2X), KAPA2G Fast HotStart
PCR Buffer, 0.2 mM dNTPs, 1.5 mM MgCl 2X
(KAPA Biosystems, USA), forward primer U reverse
primer (15190 1) anwidudu 10 umol/ ul 9819aL
0.2 ul nazddueveuUAfisofegn 2 ul iufasen
PCR éham'%;m PCR/Thermal cycler (Aeris™ , Singa-
pore) UAA3e1 PCR 3ududie predenature #i 95 °C
3 il ;nh PCR dedn 35 50U Tng denature 7
95 °C 30 3ui, annealing #i 52 °C 30 3, extension
17; 72 °C 1 W1 uag final extension ﬁ 72 °C 6 Wil
7339cd0U PCR product ilddeds electrophoresis 1ag
1% 2 % agarose gel lu 0.5X Tris-borate-EDTA (TBE)
buffer nazdondis SYBR® Safe DNA gel stain
(Invitrogen, USA) Jiangvinalagifsouiisuiuuina
Y9IR1UINATFIM (100 bp DNA ladder, New England
Biolabs) uaz@éﬁmeﬁiaa UV illumination (ChemiDoc "
MP System BIO-RAD, USA)
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msNn 1 Neazidealnsmesnlslumsanamsunaiugunsaiaeulst OXA carbapenemases wag metallo

B-lactamases ¥04150 CRAB

Gene Primer name Primer sequences (5’ to 3°) Product size Reference

bla . . .. OXA23-F GATCGGATTGGAGAACCAGA 501 22
OXA23-R ATTTCTGACCGCATTTCCAT

bla . . . OXA24-F GGTTAGTTGGCCCCCTTAAA 249 22
OXA24-R AGTTGAGCCAAAAGGGGATT

bla | . . OXA51-F TAATGCTTTGATCGGCCTTG 353 22
OXA51-R TGGATTGCACTTCATCTTGG

bla. ... OXAb58-F AAGTATTGGGGCTTGTGCTG 599 22
OXAb8-R CCCCTCTGCGCTCTACATAC

bla IMP-F CATGGTTTGGTGGTTCTTGT 488 23
IMP-R ATAATTTGGCGGACTTTGGC

bla VIM 1-F ATGTTAAAAGTTATTAGTAGT 801 23
VIM 1-R CTACTCGGCGACTGAGCGAT

bla . VIM 2-F ATGTTCAAACTTTTGAGTAAG 801 23
VIM 2-R CTA CTCAAC GACTGAGCGAT

HANSANE qmau%a CRAB 981 imipenem, meropenem Uag

SanmanuiBe A. baumannii Hoosonngu
carbapenem CRAB sy 334 shodhludedinin
g3 NNFNe wuideluaume (sputum) mﬂﬁqﬂﬁa
Seway 53 (n=177) smmmwmﬁfaimﬁ@ﬂ (blood)
$puaz 21.9 (n=73) Tuuna ¥iuea Thandusa % VD4
39M (pus and body fluid) Haen22 (urine) uazﬁwmﬂ
lvdunas (CSF) wuSewas 17.3 (n=58), 6.9 (n=23)
19 0.9 (n=3) waznui¥e CRAB nndeg1lilisie
Enﬂﬁju carbapenem (imipenem, meropenem), pipera-
cillin-tazobactam kag ciprofloxacin TuSewaz100 uaz
Wualnissanndes cefepime, levofloxacin, gen-
tamicin kag amikacin lu5osas 0.6, 2.7, 3.9 uag 6.3
muaay uadelvinalinadeen colistin uag tigecycline
Tudevay 97.3 uaz 98.5 daumsmadeumaanulim

colistin 1ne3% E-test nudmndieeaiszdue MICs
1081 imipenem WAZ meropenem G\ AvIINAT 256
ug/ml Bafianudeaadesiulueiadessiia uazan
MICs ¢i9en colistin Heoglugie 0.094 - > 256 pg/
ml wennniug MIC50 waz é MIC90 deen colistin
NAAY 0.38 pg/ml uag 1.5 pg/ml MUMGY w3y
MINTIMMas1euls carbapenemases 1ao3d
MHT wuyndedilinauin waashifeadaenlsd
carbapenemase Taun metallo-p-lactamases (MBLs)
39 oxacillinases ugiodlsAMUNANMIATIINMIAIN
toulssl MBLs 1ag35 EDTA combined disk 1inaau
ndet Sauaasiusenamailiaiaiewlsi MBLs
HaMIATMBL 4 Bu fimwaumsadaeulsi OXA

carbapenemases 1@ud bla

bla bla
OXA23-like’ OXA-24 -like’ OXA-
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uaz bla 1a®75 multiplex PCR 994130

51-like OXA-58-like o
CRAB 91111 334 fhogn wundmlna)ise CRAB &

81 OXA wnnivsendy 1 ¥ila ansadagiuuy
mutunazsinvestu OXA nwuluire 1adu 4
ngu OXA-type laun nquil 1 Adudessiia Ao

bla #u bla '

oA a2 a oA
) 2 NYUTNTUA AD
OXA-23- like

. NQNN
OXA-51-like, 9

500 bp

M 1 2 34 5 6 78 9 10111213141516

LAEN

bla Agun 3 Houawusia Ao

OXA-51-like

bla bla

OXA-23- like’

bla

OXA-51-like
onNFouaL

U bla

OXA-58-like .
_,bla___uag Agund Ngu
OXA-51-like OXA-58-like .
= 1 = [ )
iesedfe) daudaluguin 1 laenuly

97, 1.2, 0.9 uaz 0.9 MUMM luvae

ug I

1R8N %0 CRAB Nndneea wudu bla ,
a OXA-51-like

WUy bla _
OXA-24-like

- o - o

599
501
353

3 1 wamsnsndunaiuaumsaaenlst OXA carbapenemases TWi¥o CRAB

bla

OXA-23-like

a
OXA-51-like’ OXA-58-like

bla A 353, 501 bp

OXA-23-like

bla _
OXA-58-like

A 353, 599 bp

A 353 bp

A 3563, 501 uag 599 bp

a ., bla .
OXA-23-like OXA-58-like

Lane M aléulammgwu%ﬁﬂ 100 bp
Lane 1 IFOAIUANDIN VOI8U bla o,
a OXA-51-like
(A288 : A. baumannii 9 353 Ay 501 bp)
Lane 2 I¥OAIUANUIN V098U bla , bla
a OXA-72
(A300 : A. baumannii ¥Wa 249, 353 wag 599 bp)
Lane 3-12 : 1B0NNadounTNUdU bla o,
A OXA-51-like
A A =
Lane 13 : 1%0NNAd0UATRNUYU bla o
o OXA-51-like
Lane 14 IBONNATOUNTIVNUEY bla .
A OXA-51-like
A A =
Lane 15 IBONNATBUNTIINVEUbIa .
OXA-51-like
Lane 16 negative control

"\ d =S
'Jﬂ'liiutlﬂgﬁéﬂﬂaﬂ'ﬁﬂﬂﬂ'l
nnmsdneluasaiinuinge CRAB andihe
voedAagihedingalulsanennanszaggind1 diu
Tngjuenldnnfedennuaumznniigasiosas 53 uay
Xa a 2 v o A X
soqaunnU e luIdensoas 21.9 FidenadoanuUNILe
inaslsamudumela laun lsaleauan (pneumonia)
%@ ventilator-associated inutipsNgaluvedionin
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Masfinsaunalsmennalussduadogilulszmdln
B T3aneanisud Tsanenagmadnsoiuas
Tsangmnadiuasumii™® Tagigefinusininmsaedi
#UU MDR (multidrug resistance) Ao ??asiamﬂﬁ%mz
3 ﬂ?ju‘ﬁuvlﬂ 1@ua e piperacillin- tazobactam, cipro-
floxacin, cefepime, levofloxacin, gentamicin Uag

amikacin MnM3AnwIMaanNlIgavease CRAB
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Tungu XDR #@1 MIC ¢ioen imipenem wag mero-
A A 1 2 1 v =

penem GNHIN ABNAININAI 1130 1MNY 256 pg/ml A9
mirdanueamnalumsidenlFonfduzlumssam
N XX LAy £
mMzingell lngamzeddimuiovas 2.4 Y9130

L Za X 1z g

marlimsfe s vatsvuRNITuNLLY (extreme
drug resistant : XDR) uddqalvinalinnaesn colistin
uag tigecycline lu¥ovaz 97.3 uaz 98.5 MuMAY ua
agnlsimumsAnmasaiidalinuize CRAB hidese
miﬁm@a%wnﬂmmu (pan drug resistant: PDR) uag
4 oo £a -
WeonSsuinsuiunsnuanuhveusslusnna 101

v
1 AaA

ﬁmummaﬂﬁqwmmawszmqamﬁwwm’uéﬁaﬂquu
wnlinanuhdesnanas
dmsumsnTiamsainieulsd carbapenemases
vou¥e CRAB #1635 MHT mudlikamnnyndeds
useehalsamalinuhimsataeulsd MBLs Fuih
roulziiilvizenos carbapenem ldlussdugann
sghaiiinomilushalszma® Fuhsaiulildnige
CRAB fithmsanunluaSithhegldnalamsadaenls
OXA carbapenemases Elumiéa #1ngN carbapenem &
finsrudnlvgnuluge A. baumannii lnefidufiniuan
0 ymsAnnasainudy

OXA family

bla ~ Tuie CRAB naeewus #adennaodny
OXA-51-like 1 a

M3AANIY9a Turton dazamzlull w.A.2542 aguil

m3aieineglu bla

annsanuldlasniialu A. baumannii wagl@finah
TNFlumsiigalise™ dwisviu bla ~ iwunn
' o v o OXA-23like |

= v A [ oA a3
ngaassiinenunwuasusnly A. baumannii Nanen
naugdoIniMINenuNlIZmad q nalan laun
Unda asasglisnsuiu falli dsudd dangw

24,25

a o A sls/ 6’561 ‘]J o vl v )
INUA BAaZDININEATINMILUUISINA INYNIY UBDNIN

Ut bla_ _ Tiwe CRAB ldusihuiniuries
useehalsAimulumsanmnillinusiinves OXA type i
unMMIinsAesIngu carbapenem uANEANAUK
A [ cid I ((25)
mieuAUNNNBNUYedl g aYIaInTal
AatuEaIUN130IN13A0819010 CRAB lu
Taamgnnansgaangindnazunliingeamsaoeilsly
1y &l dy 1 . . d' a' é’ I v v
M3INENTL 15U colistin MANINNTL dziTudeyaly
uAuNNguazyAMNITNNMIINNINIABI TR aszviin
Tunsidenldonlumsiaw nazdoyanldil aziiu

mnnluagumsunisznavesell ligunaiie

- A 4 o 4 Y
siipoululsaneinia 1Wesndunarugunsaing
eulsiansapdounliguuanisedadumlildsuen
AR DYBUAUIIN T IAANITADU1VDIBD LINNININTU
1 < =2 v a v A
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