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Abstract 

Burkholderio pseudomallei are the causative agent of melioidosis, a disease that 

can involve acute septicemia and chronic infection. Ceftazidime is the most popular 

choice of treatment for the eradication of 8. pseudomallei but relapse and failure to 

respond positively to treatment have been reported. The aim of this study was to 

compare the screening methods and observe the incidence and diagnostics of extended 

spectrum beta-lactamase (ESBL) producing 8. pseudomallei by standard disc diffusion, 

minimal inhibitory concentration, and combination disc. A total of 85 isolates of B. 

pseudomallei from patients admitted to Sapprasithiprasong Hospital between November 

2010 and May 2011 were included in this study and their medical records were 

reViewed. "It was shown that· B. pseudomollei were susceptible to anti-microbial, 

especially ceftazidime by standard disc diffusion and had low MICs (1 - 2 lJg!ml). 

However, only 30.31% of patierits receiving ceftazidime recovered. Molecular technique 

by polymerase chain reaction (PCR) found Oxa and PenA gene that were found to 

produce beta-lactamase enzyme but not ESBl producing B. pseudoma/lei. Screening 

methods did not detect these genes . 

• 




." 
\J'Vl'V\ 1 

\J'Vl1h 
~ 

fl111Jl;11f1tu.. 1.L~~'Vl1l1't1iHn1':i1~a .., .J 

BurkhoI derio 

_.., 

pseudomollei LU'ULtSflnD1':ifl Melioidosis ~Yi'U1J101'U.n1fl 
9l:l1'UflDmOtl-:JL , ..rUD LVltIL1lYil~~\I"'1Vlfl'U"':i1'l1Gl11 Yi'ULtSfl;:jlm'U~'U hflL1Jaeefllfl~h, ilfl1m':iLL1:IVl\l 

'Vll\1flaUO~"'''l0","1tI..f\l LL 'U'U~Lij'U ac~te subacute LL"t chronic infection ihlt1\11'U'hvht l1LnVl 

L':ifl~f1LtSflt 'UO'H~LL1:IL~DVl"10'l!1J'lI'U (Community- Acquired septicemias) JJ1nil\l~fltl,,~~i;'UL~m~ 
9l1t1~1t1m1:; septic shock 1Jlnil\l~fltl":;",ni;'U 

il",!,J'Uil':ilt1\11'Um'S~Dtll'!1fl~ B. pseudomollei (;jfltllt1~;h'U~l1a1t1'l1UVl ':mJil\ltl1 t 'U 

0~1J aminoglycoside macr.olides polymyxins LL"Z tI11'U0~1I p-lactam LlMea1-:Jhn9l11Jil",!,J'U 
~... .r I .J :'1 """ !f'l ., "., 'i ... "i!!l
01J'S1t1\11'Un1':iVlfl9\D ceftazidime '!I'lL u'Utll1l1m1l1'U'VlL'lI ~ 'Unl':i':i m~J1r.iU7f1L 'Sf1l1J"Dfltl I.Vln1:l 

LVltIL1lYil:; t i~m~l~thtl~LU'U severe melioidosis LL(;jnG'!lnm'S~fltl1V\lbiLiJ1lii'Vl'Sl'ULL'li-a'Vl LL(;jil
v 

':ilt1\11'Um':ifi1m~lL~tl1f)'Un1'S1:I~l\1Lfl'Ul'!111 p-lactamase 1'ULtSD B. pseudomollei Ci\lLLiI'htl1 

carbapenem "ZLu'Ui)n\11\1L~en",;j\l~Ht'Un1'S-sn~lL'SflL1IaflD tlLVl?i1:l LL(;jil~~iiUiinil':ilt1-:Jl'Ul)\lm'S 
~fl'!lfl\lLtSflt'Un~1I gram negative pathogen "'G'!lt1'l1UVl(;jfl carbapenem lf1t1m'S1:I~l.:1Lfl'Ul'!111 
specific p-lactamase 

Lfl'Ul'!1l1 Extended spectrum beta lactamase (ESBL) LiJuLD'Ul'!111~Yi'U1I:ln1:u 
LL'UflVMtI~t1LLvi.:lLL0'S1I"'U il'l'Vl~f.ifltl1:lmtltlln~1I p-lactam "'G'!lt1'l1UVl l~LLti penicillin oxyimi~o 
cephalosporin (3

fd 
generation cephalosporin) LL"Z aztreonam ";ltmim':i~fltl1 p-lactam 

Lflfl 'U'Vl0 mi11 Le'U1 '!Il1.o;S\llifl111lrilRru'Vll\1 flaU01l1 0 ... LYi'Sl t",lm tSfl1:l11T1cUla~1.:1LEl'U1'!Il1m~n1'':i. . 

L~Dn1m'Um'S-sn~1~t11t1"Z~1f)Vl LLG'!t";11l1~1IL",m(;jfln1':i-Sm~lv u.r 'r' 

Godfrey LL"zflruZ'S1t1.:11'Um':i~fltll'!1D\lL'lID B. pseudomollei MatI11'Un~1I p-lactam 

Ldfl\l"lnn1':iLtI~tI'ULLtI".:ImtlLfl'S11IL'lI1l~ encode m':i1:l~l\1Lfl'Ul'!111 p-lactamase LL"Z"lnm':ifi1n~l 
'!Ifl'l m.Yi'S':icuun1 L~tl1J'Vl-SYiV LL"ZflruZ Yi'U11L~mjlLtSEl B. pseudomollei 1J1L~tI.:I1'Ufl1"'1'SL~tI\I 
LtSD~li tI1 ceftazidime 1'Um1l1N\1.:1 'Vt'U111:11111':im",;jtl11i1t l1LnVln1':ia~l~Laulw p-tactamase 

LL":::~lLL'Unlv111Lu'UV'U class D p-lactamase milD'Uf)'Uf)'ULD'Ul'!1u oxadllinase "lmtSD 

Rolstonio pickettii 1'UL1G'!ltn~LRtI.:If)'U~mn1'Sfi1n~1'!1D\I 'U'Vt. Vl'L'lI1ty1'VlV fI~lIfi-S'nJ LL"ZflCUZ Yi'U 

v'U PenA ~ encode 'U'U class A p-lactamase t'U clinical isolates '!ID~L;fa B. pseudomollei 

"ln~"n1'Sfi1n~lL"'fh.oLL1:IVl\l1l1L~'U11LtSD B. pseudomollei al111'Stl1:l~1\1Leul'r1l1L'UllilLL"fI'VllL1I1:I 
'lIUVl'l'Vl~'!Itllt1 LL":;'G'1'1~,,(;jDm'Stofftll1'Un~1l p-lactam "'''1 tI'lIU 91 , ' 

L'S'IYitl1'Ul"1:I'S'SYii;'Vl~t1'SZ1:I.:Ifi" L\J'UL 'S\lYitll'Ul""lJUl ~1",ni LLG'!ZLtJUh~L~tI'ULLYi'VlV~il~thtl. 
~ v 

1Il-S'U'U'1m ':i ~1'U1'U1Iln m'S~Eltl1t11i:ih'U~nmDm1:lYi'U1~1:I'I LVltlfl1111'S'U LL':i-:JLla=ft711J'lInti'mlm'S~D 
d.J '\I" " 

'''i ... "I "I""" .. "I" "I "III
tI1":::1I10011L ':i'lYitl1'Ul"'I!lI'1l'U L'UD\I"lm::'U'U L'Un1';jL "''U':im'S n1':i L"DnL'lftn ~ElZL1"1 L'U01'SL",tI1 

~t11t1 n1':iD~1.'Uh'lYiEll'Ul" hfltl'S:::~1~1'!1D.:I~thEl n1'Slaalt1fl'.l'U~l\1"lLla::n1':itl'UL~D'U ~,:n!'U 
m':ifi1m~1"'lfl111J'l!n n1'S9l'S1"RVlO'SD\I LL"t m'SfI'S1,,~jil"Qm~D\11LD'U1'lfl11filtl~iitl'SzLtI'lI'U1'U'Vll.:1 

flaunmh'l1l1n L~D";ltl1'Vl'S1'U5.:1~,:mm':iru"lJD'IL=5D B. pseudomollei ~1:Ii'HLaul'r111 ESBL LLG'!:::1fi~ 
1:1:::9110 ~1t1 LLG'!ZL"'1I1:::~Dm'SfI'S1"I'iVlO'SD'I"'1 ESBL producing 8. {iseudomollei L~mhlt1 
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tl'I::l ~nVl1m 'U~a'nJ!llli\fi1"i VlflaVllil'Um"iVl"i1"U'UV'UL~avnv'Uv1~'hua'U1'1111 ESBL lV1fJliL'VIfliiflVn~ 
:g1~1"i~'UL'VIf'laanmJ'IJlv~"iLlJa~ L~alm'Ufi1"iVl"i1"'H1v'Uft1fJ15 PCR 

'iVl'l,hzJ;t':)A 

1. LilJmmm . .lLVifJ'lJi5fi1"iVl"i1lilflflmm"." ESBL producing B. pseudomallei . 

2. LYia'VInu~lli\m"iru'iJa-l ESBL producing 8. pseudomalleil'Uh-lrlfJ1'IJ1a~'i'i,"a'VI~th::l~.:JA 
3. L~a'H11rl"iLl..Jaiv1L'HlJ1:::~1J1'Um"iA'i1,,~'UV'Un'U ESBL producing 8. pseudamollei 

4. LYiam1lil'H1V'U ESBL producing 8. pseudomollei lV1fJL'VIf'liif'l PCR 

.If'1''i.:Jm''ith:::nauft1fJlm.:)m'itlav 3 If'1''i':)n1''ii}.:).Q 

lA''i.:j n,.:;i1i 1 (l1"t.,l'VIti) fi1"im1"flVlma.:) LLl;'l::: fi1'i'H1f'1111J'!I n'iJa-lfi1'i~i1':)La'Ul~llLU~1 LLl;'lflVl1 

LlJ~ '!Iiifl'l'VI~'iJEl1V'lltl.:JL:fftl Burkholderia pseu~omallei 1\Jh~,"fJ1U1f1~'i"i'rla'VI~ 
th::~.:jR 

(111'tt1e1.mq'tt) Screening detection and prevaLence of Burkholderio 

pseudomol/ei in Sappasithiprasong HospitaL 

lA'Hn'l"iili2 (11 Tt.,l'VIti) n1"i1.,j;j1"'1"i~'UL 'VIP! LYiavi1'U1Vn1"i~~1,:na'UI'll11LUIJl1LLflf'lVl1 L1J~ '!IiiVl 

'l'VI~'tItl1t1'iJa.:jL:ffa Burkhalderio pseudomol/ei 

(111'tt1e1.:)nq'tt) Use of bioinformatics to predict ESBL producing genes in 

Burkholderio pseudomallei 

lflHn1"iili3 (111'tt11VIti) n'l'iiiililQfI'H1V'U",j1.:JLfJ'U 1 'II1JL'IJ 1Jl1 LLafl Vl1 LlJ~ 'lJii~ur"I~'IJ tl1fJ'tIa':)L:ffa 

Burkholderia pseudomollei lV1t115 PCR 

(l1"tne1.:)nq'tt) Diagnostics of Extende'd Spectrum Beta-Lactamase 

producing 8urkholderia pseudomaUei by PCR 

'lIa'IJL"tIVI"tIa~lfl'Hm"i1,)fJ 

'VIVI~au MIC standard disc diffusion ft1t1t11U!l1b'U::i}.:I.Q ceftazidime, ceftriaxone, 

imipenem, cefoparazone, cefoparazoneHulbactam, cefotaxime, aztreonam, aamLuulYl'i 

L1JaiLfjv'VI,,~aUVl1 ESBL ft1viH PCR 

.. 
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'Vlq~~ ?l1I'i~!1'U (Cl1ii) LL"::fl·H)tJLL'U1f'11111fiVl"lltl-3U.~'U-31'U1~El 

mfltJLL'U1f'11111RVl"llfl-3 LL~'U-31u1~EI 

lf1~-3fl1~vh 

LLEJm~tl B. pseudomoilei 'inn clinical specimen 1'u 

~tJ1EJ~)jl~"'JU~n1'l1'U1'l.:lVlEJ1Ul"rI'l'lVl~Y1~t1'l~rlilR
OJ • 

1 

ml'ilfiflmtlIlVllfl112Jl11JtliltJ l1JltlL ;ffm11t115 

MIC, disc diffusion, Combination disc, L*tlfi~n'itl.:lVllL;fftl 
ESBL producing B. pseudomollei 

Design primer by bioinformatics tool 

Vl'll'ilVl1U'U ESBL 'ill0 B. pse(Jdomollei 'illfl clinical specimen 

'illf)~,hEJ~ln1UU~m'l1'Uh~VltJ1Ul''''1WI'~Y1~t1'l~rI.:IROJ . 

tI,::lV'!fui!1fl1f1''h"z1tii'tJ u.a:..nhV~1ui1,huan1,!)iv1trt.uti,:lV'tfU 
1. ?l1111~~~~1I~''U11~?l1~~:~U'U1'U1'tf1~LLa:~z~tJ~1in~ 

2. ?l1lJ1~mh16fll'~Vl~1''ilr\Vlmfl-3'V11 ESBL producing B. pseudomallei 1I1t1'l::qnVl1:ill'U 

~tl-3U~tJ~f11~Lyjtl1il'lOEl'VI1v'U~tlEl1n~lJ ~-lactam. 
3. 1~~~LlItli~L'VI1I1:?llIi11'V1i'tJt-&'Vl~1"\-'I1V'lJ ESBL pl'bducing B. pseudqmallei 
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4 . .u8J,Jafl11:u~n"lre:NI ESBL producing 8. pseudomollei ,,:nth,J'lJ's::Lv"lnJIJi8LlYfVlm'Um'l 

'l::iTm:::1~n1'lLa8n1i£J1tJ~:S"l'U~l'Um'ji'n1:!J1~tbtJ 
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~~ '" 
n 1 1'V1'l1'V1'l1J'l11Wm11I'VILnfJ'J"llEl..:! 

.J" '"' J".r=I 14 IV &::II 4 1
L'tHl 8. pseudomollei LiJ'UL'tHl'VIl'l'U1l10 'U~'ULLI;)'Ull1fll'l:;:1'U€J€JmOEl-3L"''U€J''ll€J-3'IJ'l::L 'VIi'! 'VIEl 

LU'UL~€J~ri€J1~Ln~bRLlJa€J€JEll~~G'I L~€JifL\ru Saprophytic bacteria Yf'U1~.;h1'IJ1'U~-3LL1~~€JlJ 
L-H'U ~'Uu~:nr1 1'U~'U~'l::'U1 ~L;8€Jil'ilfl1111'YM11'U;i€JG'lIl1Yf LL1~~€JlJ1~~lJ1n G'l1lJ1'lmLtlm~€J1~liI1n~'U 
~€J~~n~,:j1'IJ{i,:j 90 "!IlJ. n1'lLLElm;8€JliI1nenft'tlll1ft1€J~"l'U'l::~'U~1Lu'U 1 'IJ1~11L;ff€JG'l1lJ1'lt1,.,a'U'li€J'U€J~ 
1~~'Ul'la€J~vr,:ju LLa::1'U-H1-3~~'Ul'ln"!lnt111NMl::u1L€l1L~€JlJ1mj~~1~'U "!I11'U1'tfl1G'11.uilJ~~n'U~'U. ~ 

LLa:;:J11'Uf'l~~'U~,:jffi€Jn1t'1~'UL~€JlJ1n ~-3ijaiMm'lN"!I€J,:jn1'l~~L;1€Jua::Ln~1'lR'Ht'Un~~'U
'U -I 'U 

'U€Jnlil1m!'U-I'\l , 

L~€Jil'G'l1lJ1'lI;)'VI'U~ru"'1JiJ~1t 'U~LV'U1~Lu'UL1m'Ma1VL~€J'U LL,jn'l:;:.;(-3~,:j111'Ut11 ni'Uu1u"1 L~€Jfil,]mv 
G'l1lJ1'lmlil~qJL~tlll'l1muJ1L~El-3~iiR11lJLUUn1M (pH 4.5) LLa:;:~~ru"'1Jih::"'11-3 15-42 €J,:j!'!1 

L"!I~LoijEl~ L~€J 8. pseudomollei ~JlUt~LL1"~€JlJ ilvr,:jYf1n~G'l1lJ1'lClHt11I'na€J::'l1i11'U~1~ 
(Arabinose positive) LLa:;: vtl~J1l'l1a€J::1,m1J~uJ1~ (Arabinose negative) LL'h~€J~LLElnlil1n~thv 
LU'U"!Iil~vtl-rrt11l'l1a€J~'11'U1u~1lJ1~ 1'1flih.ut.iilvl'U'l.h:;:L'VI!,!~€JEl1'UL"lll'l1€JU l~moll1::'IJ"l::L'VI!'!1ULLCl'U 

'IJ 

LmoijEll'l:;:1'u€J€Jm5~N1l'1 L-HU 'IJ'l::L'VI!'!1'VIE! L1fM1lW L'IIlJ"l "11 lJ1Lmoijv LLa::'VI1..:1J)1flLVIU€J"ll€J..:I'lh::L'VIi'! 

tJmMl'1L~V ;..:I~,,·:h LUUL"lll'lLil€J-31€J'UL-H'Uliu ii1'M~'Uth::L'VI!'!1'VIE!YftlL~€J1U~ULLa::J1.;(1'IJ'1:: L'VIi'! LLulll11'1 

(t1::1U€J€JmOV..:IL,.,ij€JYf'UbRiflJ1n~"l~ ii"l1tm1J€U1El community acquired septicaemia Ln~liI1n 
l"ll'lLlJatJ€Jvl~a~ 1mJ"::• 20 LL,,:::ii€J1m1WU'H• B"'11n1lSmEl~-3 1€JEl":;: 70-80% 'VIa,:jlil1n1U~, 'U 9 

nUV1ElU Yf. i'!. 2544 'IJ'l:::i'VI1'!G'I'VI-r~€JLlJ~n11"i"'L~am~€JEl1umllJ ;..:Iiifl11lJLUU1'IJ1~vilil::U1lJ11~LUU 
~ ~ . 

ml01bll1Yf vi11'1-1L~€Jil'ilfl11lJri1~qjlJ1n 
am~ru::'VI1..:1flaUn LLa::: mn1 '1LLG'I"'~ 

mn1'lLLa:::mn1 "lLLG'I~..:I"lltJ..:I1'lflfl~1attiHntll'lR~'U"1 Ln~~u1~n'U€J1El1::'Vlm::tI'U1U11VA1El vh 

1m"lf)m~~'U01V111LUU "El€J~,rm~vuLL'UU· ijw,l1lJ,.,mn'VImv 'VI1,:jRailnlJ1n ~-3LL;in1'l~~L~€Jl~v1'] 
ilmn1'l n1'l~~L~mOYf1::vtlu€J1~n~1~€J1U)...-m1~ "'~€JmlilLuuLftJ~-3li1uCi..:l'1ULL'1-3 n1'1~~L~m5Eltl'n~u 
lum::LL~L~eJ~ f)~1Elntln1"l~~L;ff€JliI1mLtlfriiL1ElLLmlJatl~U"1 ~U1V€J1li1La'v'ii1l'l1uL1a1LiiEl-3 1-3 1U 

~u1mbulVlqj 1€JEl":;: 88 liI~il€l1n1"ll-u LW::-w'U11:un'Umn1'liuCi..:l1mJa:: 35.3 U€Jnlil1m!UliI::il 

eJ1n1"lL'VIiitJU€l1f11"l~~L;ff€J.;(11'IJ L"tiu B€JULwas lml.'I-1-3'l VI~€Jl€JilLi.'1:UVl:: 1U'l1V-viii€J1f11'11ULL"l-3li1~il 
n1"lLtJ~vuLL'lJa-3"l::~tlfl11:U1~n~11~ m"l;t"Lialum:: LL~L~€J~ Yf'U1~1€JElfl~ 65 "ll€J..:It:JU1El~,:jVl:UVl

~ ~ 

LL"::mlilYf'U11:un'Um"l~~L;8€J"ll€J':m1V1::~U' tUn'lw'UtJ-:J disseminated septicaemia liI~Yftlm'l~Vl 
L;ff€J11~lJ1nn11 1 ~1U.'VItl-3 Yf'Ul~ 1mm:: 46 ii1mu non-disseminated septicaemia liI::Yf'Um'1~~ 
L~€J'h:u 1 ~1LL'VItl-3 tL"::Yf'Ul~ 1€JElfl:: 10 mu primary infection vi1,]Yf'ULL'VIri,:j~flL;f€J liI1n€J1En::~'U 
v4tl1~ 1€JElfl:: 9 cru1V€l1li1ii€l1n1'1-if€Jni111KlU LLCI~L~~~1Vl1uL1m"l1~L~1 ei'l'l'l1n1'll'l1ml1nf111~if~,:j

~ ~ 

Ci-3ftlEl"~ 60-80 LLa::~-:Jn~1n1'1~~L;ff€JI1Jm:::LLaLa€J~liI1m;ff€J~umh-3ii,rmhfi'ru tJ€J~ei'mi.'1u LUU 
~. v 

tJ1n1'1~Yf'U1~ti€Jv~'1~'IJ'1~lJ1ru '~mm:;: 5081'iJLUU primary infection VI~€JYftli1~n'Um'1~~L~€J1u 
m~LLi.'1La€J~m;{ ;-:JYf'Ul~Ci-3imJflt 70 m')_;f81'U'IJ€J~Luu community acquired pneumonia ~ 
Yf'U-U€JEl~i.'1~1urnWlif11Rl'l::1U€J€Jm5El..:lLmi8 , 'IJ 'j;l 

"1V1-r'U€u1m~n~Luu1'1flL:U~€J€JaWa JI'\J':hvh1'1-1Ln~f111~!Il€JlJ,hmEl parotid ei'mi.'1'ULU'UtJ 

1~-utlv~1mL"~~~LU'UL;ffml1L'VII'l"ll€J-:Jn1'lBflLm.I'IJ€J.:j;i€J~t11f11V parotid ~YfV1~ti€J~~"l~Ci-31mJ":: 30 

'U€J,:j~U1m~m:U~€J €JEll~~i.'1 G'l1:U1"lCl1.ij€J1 n111r1..:1Railnil'Luum,)1u~oml1€J-3l'1UG11V1i'Ut:JU1ElLlJa€JtlV1~ u ~ 
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~"'Vl1'1fni'lI'l~1Utltlm5EJ'IL'VIiitl'Utl'ltl,)~LVll"lhm l'UnrilJtl1:a'Vl~(;)tl'l~lJ~"'tl'U~u 'VI~ml1 L-tlU 'lI11U1• 
LLfl~'lI11"'1U L~mnVJl;itllJJ1fl1EJ parotid erm"''ULuuill1muu-u1'1L~EJ1 'U1lJLLfl~L~'U~1lJtl'Um-U l1mnVl 

l'U-tl1'1~~~U 'Vl'U~thEJ~LUu0'V1qjlJ1nnl1L~n LLfl~mri1L'VlI"l'll1EJ Luuhfl;1lJ1nnl1L'VlI"l'VIiY'I 

m,)1ij~ilEJ1,)i'lVl1'1fl~ilnvi11~EJ1n L~tl'l~1ni1tl1m,)LLfl~tl1 01') LL"'VI'I~flc;l1 EJfl~'1 tl'U1,)fl~U '1 

lJ1nl..l1EJ ~rlLUU(;)tl 'I tl1P(EJ"'mJru~Vl1'1fl~iln-u1'1(;)uLLfl~Yi~~ul1LnVl~1m:Btl B. pseudomal/ei LVI EJm') 

L'Vl1~LLEJm:Btl~1n~'1~'1m1~Vl1'1fl~iln'llilVl1V1'l1ijVl'VI~'1 L-tlU L"'lJ'VI~ 'VIUtl'l 'VI~m~tlVl m')VtllJ~LLmlJ 
L:Btl B. pseudomal/ei ~~~VI~LLmlJfl'U~tlLLvi'l Lf1EJ~~~Vl~L-UlJ ~~fl1EJ~'1"'tl'l-U1'1 (bipolar staining) 

LL~"'n~ru~m,)~VI~~'1n"111:U~1 L'Vl1 ~ \JIm:Btl;1 tl1~yt'U l~uYnn Enterobacteriaceae, Klebsiel/a, 

Escherichia coli um: Pasteurella pestis ~'1,1'U~'1i1fl11lJ~1LU'U(;)tl'lL'Vl1~L=Btll1LUUL;1tl B. 

pseudomal/ei m,)VtllJ~LLmlJi1fl11lJl1LY;EJ'I~tlEJfl~ 55 m')m1~L'Vl1~L=Btl LV1EJ~11tl(;)tl'l1-tlL1fl1tlV1'1 

UtlEJ 48-72 ,t1LlJ'I~'1~~VI,)1'Ue.Jfl L:Btl~L~~qJ'UUtl1'V11,)L~EJ'IL;1tli1"'n~ru~LflLfliivh~EJ1vuL~mjlJ11 48 

.a-1L:u'l:ff'Ultl LLfl~i1n~u'Utl'lltl,)~L'VIEJ'Utl'l~'U'VI"''1eJU(;In m')1.ff Ashdown' selective media ~~1~e.Jfl 
~nl1 blood agar LLfl~ MacConky agar m,)\Jl,)1~m'l;1Lfli1~1EJ API 20 NE Kit "'1lJ1')(lH~1'VI~'U 

L~tll~ ~1'V1~um,)I'l,)1~ B. pseudomal/ei Vl1'1 serology 1~e.Jfl,)1V1L~1n';hm,)L'Vl1~L=Btl LLfl~1GviHtlU 
LL'Vl~'VIfl1EJ1ufitl Indirect Haemagglutination test (lHA) LLl'im,)LLtlfle.Jfll"ltlEJoU1'1EJ1n L~tl'l~1n 
L~tl'l~1n'Vl'U1'Uflutln~vh:ui1tl1m')'Utl'lhflLLtJii1flij~1LU1tlEJ1u~'U~'Vl'Uhfll~titlEJ L-tlU fnfl 

" " 
(;l~1'Utltlm5EJ'IL'VIiitl'Utl'ltl')~ LVll"llVlEJ 

m')~m~n1,)flLlJ~tltlEJLV1~"'~1EJ EJ1tl~:a1U~1~e.lfll:ULuU~'lhYmh~'1 '1~L;1tll11'i tlEJ11U'VIfltlVl 

VlVlfltl'l m')VlVI'" tl'Ufl11lJ l1'U m L =Btll'i tlEJ1lU'VIfltlVlVlVlfltl'l~'1m')VIVI'" tl'U ~1EJ1G L:a'ltl~lJ1 ru'VI~m:a'l 
flrum'Vl l:U"'tlVlflc;ltl'ltl'Ue.Jflm')~n~1L"'lJtlltl v'liji1~,yEJ~'U'1 ~n~\h~~i1e.JfltJitlm')fn~1 L-tlU ~1'U1U 
'lItl'lL~mtlEJhfl m,)~EJ1tltln~VI~LuuLYiEJ'I bacteristatic LU'U(;)U 'Utln~1n,1u m')H'EJ1,)1lJv'Il:ULuu~ 
m1ULL'l1'li'VI';h~~1~tl')~LEJ'1lu L'Vl,)1~e.Jfll'U'VIfltlVlVlVlfla'lYlu11i1EJ1'V1fl1EJ~~i1~VI~L UUL YiEJ'I indifferent 

LLfl~U1'1fiilLU'U antaoonistic i1~';iju'Uiii1m')Pln~1V11'1f'1~ilm~tl'lm')~n~1~1EJEJ1~1lJLVi EJUtl'UEJ1 L~EJ1" ~ . 
LLl'itlEl1'11')ilI'l1lJm')~n~1L,)fl~VIL~tl1UL~tlVliierl'l,)11'l1EJ"''1lJ1n,1'U llJ1~mPi'EJL\l'Vl1~ EJ1(;)1'U~fl:a'Vl LYiEJ'I" 	 . 
tlEl1'1L~ EJ1 L~tl'l~1n"'fn1~~'U~i1'U L~lJ'Utl'l~1'1mEJeJthEJ~LLl'ln\JI1'1tlU m,)(;)tl'lm')tltlmru~-tl1EJ1um')..." 	 . 
~n~1 LLfl~fl11lJ,)1V1L~11'Um')1~m')~n~1 nii~1uri1RqJ~~~-tl1EJ1~m')~n~11~e.Jfl~ EJ1mm'Um~m 
l~LLti EJ1 ceftazidime carbapenem Imipenem LLfl~"'1lJ1')(l1~EJ1 Amoxycillin/cluvalanic acid 

LU'UEJ1V11'1L~tln1~u,)1EJvh:U"'1lJ1')(l1-tlEJ1~ul~'VI~alu'VIiY'I,r'lfl')')fi~~VIL=Btl 

L;1tli1"'1lJ1')moU1~~1'1mEJ1~ 4 Vl1'1~'1;1
" 

1. 	 Vl1'1~1'V1,r'l L;1m-U1V11'1'U1IilLLe.Jfl~lJ1tlU~U LLfl~J1~iiL;1tltl'UL~tlU 
2. 	 VI1'1L~U'VI1EJh LnVl~1ffn1,)'VI1EJhLtl1L~a~UL~tlUtlEJ"l'Ue:JUfl~tltl'l~1n~U vi(ln~Vlm~~1EJ

" 	 . " 
:ff'UlJ1 utln~1;1ii,)1EJ'I1Uei'l m,)~VlL~tl~1n~a'ltl~llilm') ~'1L~tll1 L:Btl LoU1 VI 1'1mml"l'VI1 EJ1~Lu'U 

d • .!{"" d • 0 

e.Jm'Utl'l~1nm')i1'ULI'l~EJlJL'lItlii LV1EJL=atlm~~1EJatlnlJ1~1mfl,)tl'l UUL'VI1EJ'I (centrifuge) 1~ 

3. 	 VI1'1m')n'U 'Vl'Ul~ULL'Vl~ LLfl~LLn~ ~i1m,)"VlL;1tlu'iL1ruL(;)1UlJ vi11~L;1m,hutltlnlJ1V11'1J1UlJ 
1~ LLI'i~1nm,)VlVlfltl'l1u~1'l1 V'Il:ULtJu~"'wLLtiiVl• 

4. 	 VI1'1L'Vl1"l~lJ~'UG ii')1EJ'I1'U'Vl'UL;1tll~~1n,jalJ~n'VIlJ1n'Utl'l'1l1 EJ~LUU prostatitis LLfl~'VlUl1 
m,)EJ1'Utl'l~thEJiiLLtl'U~'Utl~l'im;1tl B. pseudomal/ei "''1lJ1n LV1EJ1:uiimm') 

" 	 " , 
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m'liltJ~nu 1'lfliia'UJ1'lCliltJ~nu111l1~u"'flnL~u~m'lalJNanu~u ,hvhJ1~iiL;fftJ LL';€lEh~1'In 
II ~ cJ '1 it v V ..". II _Ii" 4 II 4., V QJ' q :; dCil 

f11lJCl1"'f1nLflm~lJ Vl €l1~f1€l~a1lJ'l~lJ€l 'l€l~L\'I1U1~ u€l~nU "''l€lfl1~lJ€l L",a::€l1~\'IU\'l'Vlnfl'l~\'IlJm'l 

alJ~a lUn'liU~iiLL~flLLfI::;~€l~alJ~anU~U \hila~aafl1'ltJ~LL~JfIt~ail\'l "'~€la1lJCl~ii€l 'ltJ~Lvhi1tJ~nu, 

t:i1«1U~i\;]'WmbJ Beta-lactams
, . 

.!'1 u""'" ..I", ... • .r 1.... '" ..• 'I J'..I... •Lu'UEJ1 !)"!I1U:::\'IlJfl11lJa1fl ty LUm'l\'l1f11aL"!I€l'll€l~ 'lfl"VlL"!I€l\'lLnVl~1n LLUfl\'lL'lEJn'llJLLn'llJU1nLLfI::: 

LLmlJflU ihbuu'l:::n€lu'lI€l~lfl'l~ai'1~LtJu four membered beta-lactam ring ~~lfl'l~ai'1~iiii 
U\'IU1\'11un1'lvi1f11UL€lu 1"!Il1'l1€l~ LLuflVi L~EJm-iii.'Un1'lai'1~~nr~L"!IfI~ ~L~un11 pen icillin binding 

Proteins (PBPs) vi11~L~m)fI:g'Vmmj'u~~m'lai'1~~,r~L"!IfI~ \~l1mh~U11unfllJm~LLri , " , 
1. Penicillin -;ij'~LtJua1'l~ii Beta-lactamsm ring LtJulfl'l~ai'1~~U!1U €l€lnq\'ltlVlEJ~1lJ 

m'lai'1~~,r~L"!IfI~ lvw-;ij'unu Penicillin-binding-protein "!Iil~ 1-3 vi1h1hjLfi~ Transpeptidation 

~~1,jiin1'lai'1~ Peptidoglycan ~11~ii autolysis yj1t\1LlIfI~LLf1n mJ~LtJun~lJ~h~"l vl~ii 
1.1 Natural penicillins l~LLri Penicillin G, Penicillin V ~~EJ1n~lJm,j\'lU~€l Penicillinase 

LL,;~:::ilu'l:::~\'Iijm""~~';€lL~€lLLmlJU1mLfI::: Spirochete 

1.2 Penicillinase resistant penicillin L-nU Methicillin, Oxacillin l-ii1.uLLuflViL~~LLmlJ\J1n 

~ai'1~ Penicillinase 

1.3 Aminopenicillin l,j\'luvi€l Penicillinase 1M'LLrl Ampicillin LLfI:: Amoxicillin U1n~lJiiii 
ti. l": ..:::f q .clio. 


q\'li'ilJltJL"!ItJ LLUfl\'l L 'lEJ LLmlJU1nLLfI::: LLmlJflW1~'IIU~ 


1.4 Extended spectrum penicillins 1iit~~flnu gram negative 1~m1lJii~ 

Pseudomonas aeruginosa L-nU Piperacillin 

2. Cepalosporins LtJuU11un~lJ Beta-lactam ~€l€lnCl\'lt1uEi'u~~m'lai'1~mj~LlIfI~"!IilVl 
PBP1-3 U11un"lJii\'luvim~ul"!111 Penicillinase 1mM'l'ULL'UflViL~EJnfllJLLmlJ\J1mLfI::;LLmlJflU, U11U, , 
n~lJdLLti~tltlmUU 4 iu 1J11lJfl11lJnl1~1 um'ltltlmrvltn'ULL 'Ufl~MULLmlJU1mLfI::;LLmlJflULLfI::: fl11lJ 

• ~, ... S 
\'IUf1€lLtJUb"!llJ Beta-lactamases I'I~U 

2.1 Frfst generation cephalosporins L'liu Cephalothin, Cefazolin lm~nuLLuflViL~u 

LLmlJ'U1nm~flfllJLLfI:::LLmlJflU\J1~"!Iill'l L-nU Klebsiella spp., Escherichia coli LLfI:: Proteus 

mirabilis LLf11,j\'lu';€lL€lu1"!111 Cephalosporinase 

2.2 Second generation cephalosporins L'liU Cefuroxime iiu':i:::~\'Ifim'W~fl11 Frist 

generation cephalosporins ;i€l \'Iu~mtlulf!.1ii Cephalosporinase ~11~l1m":i€l€lnCl\'ltnuL;ff€l 
u'UflViL~EJLLmlJflUL~lJ~U ~1U Cefoxitin ~~LtJ'UEI11'Uiu 2 ~~\'Iuvi~ E~ended spectrum . 

beta-lactamases (ESBL) L'W':i1::ntJuu1n~lJ Cephamycins 

2.3 Third generation cephalosporins L'liU Cefpodoxime, Ceftriazone l1U':i:::a\'l6m'W~ 

lm~n'ULL'UflViL~EJLLn':ilJflULLfI:mmlJU1n 

2.4 Fourth generation cephalosporins L'liU Cefepime iiq\'ltfl'ltl'Ufl'llJLLUflViL~ULLn'llJ 
fI'Unl1~n11LLfI:::\'IuvitJL€lU1"!111 Cephalosporinase 1~~ 

3. Monobactams LtJuEJ11un~lJ Beta-lactams ~€l€lflq\'l~Ei'u~~m':iai'1~~,r~L"!IfI~'lI€l~LLfl 
':ilJflU\'I':i~LLfi~~ PBP3 ~11~L"lIfI~VI'IEJ11LLfI~f11EJlu~afll91aEJ1n"lJ'd\'lu~€ln~':iyj1f11EJ~1EJ Beta­. , 



• • 
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. .r ~..r lb' tt oJlactamases L'If'U Azteronam f)1':ii'ltlV1 Aztreonam m~m.JL'UL'lftl f<, e sle a oxytoca 'YIfl1111':itl 

fI~1-3 Kl beta-lactamases 1'IJvhrnmJ11~ 

4. Carbapenems LtI'U~1':ivlil Beta lactam ring ~Bn'l'YI~n11'11i'lfJV1d~1111':itl~1I~1'U 
t:·J'l1-3L'IIaa~1'U'Utlfl'lltl-3LL1Ji'lm~EJummI'Ul~~ma:rn'U~BLij'U1. Beta-lactamases ':i111~-3 ESBLs L-n'U 

Imipenem LLm: Meropenem 

\l~~,j''Uilf)1':i~VlJ'U1f11'l5tl5'1L~'Ul'1131 Beta-lactamases L~EJfl11 Beta-lactamases inhibitor, 
L-n'U'c~avulanic acid, sulbactam ~'IilFJW~lImifiBLtI'Ui;I1~~B'l'YI~'lJB'ILB'Ul'11l1 Beta­

lactamases 1i'lEJ~:::1-&'~111ntlV11'Un~1I Beta lactams L;jB-.Nlna1':idmfl'l'la~1'1f1~1t1V11'Ufl~lI., , 
Beta-lactams a1'ldf5'1hj~tlntlL~'Ul"1131 Beta-lactamases lhll1EJ1 Beta-lactams BBn'l'YI~l~ 

fl1':i~mnl'Umi1J Beta-lactams (Poole, 2004)• 
nalnfl1'l~BV11'Un~lIdilVla1EJa1LVlIJl I'l'ld, ., 

1. m':ifl~1-3 beta-lactamases ~1'U1V1nl'Wtl1'UL;1Bmill Enterobacteriaceae LLtli'lYiL~EJmill'11!. , 

LLmllatl~'U'l L-n'U Acinetobacter spp. Pseudomonas spp. LlJ'U~'U ~'ILB'Ul'1131dLtI'U hydrolytic 

enzymes vl-vi1a1EJ amide bond 'IlB'I four membered beta-lactam rins LL~1~'1~a111V1,j'UVllI?l 
'IJ':i:::~'YI6m'n1?lEJLL,j-3i'lWfllImi'llB'I beta-lactamases 1Jl1lAhMJ amino acid I'l'lii 

1.1 Class A e'nzyme ilf'i1111V1a1nVla1EJ'IlB'ILB'U1"Dl ti-3d 

Penicillinase 'ntlL 'ULLtlflV1L~EJmillLLml.l'U'ln ~::Lt1'ULB'U1"1I31Y\vtlmn Penicillins, 
fl1lJ1'l,,5u'5-3LB'Ul"1131'1lil?lm~~';II:J Clavulanic acid 

TEM-l, TEM-2, SHV-i ~?lLtI'U restricted spectrum beta-lactamases i:l1111':i1:1 

EiBtlEJ1n~1I Penicillins LLa::: CephaLosporins, LLa::: cephalosporinase ~1~1':i" 

5u5'1LB'U1"1131'1fij?lm~~1EJ ClavuLanic add 

Numerous SHV and TEM variants, GX-M-l to -28, PER-i & -2, VEB-i, GES-i, 

IBC-1, severaL chromosomaL enzymes wul'ULL'UflV1L~EJn~lILLmllau ~?lLtI'U 

extended spectrum beta-lactamases iifttUfllItl~EiBm.n1'Un~1I PeniciLlins, 

narrow-spectrum and extended -sprectrum cephalosporins, 

monobactams 1?lEJLB'U1't.131LVI,hiii:l1111':iCl8tJ~-31~vhtl Clavulanic acid 

TEM-30 to -41,-44, -45, -51, -54 ~"LiJu inhibitor resistant beta-Lactamases 

~'1LtI'ULB'U1't.131vlEiBmI1L'Un~1I Penicillins u.a~ Cephalosporins ~'1LB'U1"1131LVI,hmlJ 
. a1lJ1'l,,5tl~'11~~1EJ ClavuLanic acid 

TEM-50, -68, -80 ~?lLtI'U inhibitor resistant extended sprectrum beta­

lactamases ~-3LtI'ULtJiJ1"1131vlvtJtlV11'Umill Penicillins LLa::: Narrow sprectrum 

cephalosporins LLa::: extended spectrum cephaLosporins n~lIvl low Level ~'1 
LtJ'U1'1131LVlci1ml.li:l11J1':imju~'11~~1t1 Clavulanic acid 

"'.:'1 1 ~ .NMC-A, SME-1 to -3, IMI-1, KPC-1 to -3, GES-2, SHV-38 lil?lLu'ULB'U "1I1Jna1J, 
Carbapenemase cimJEJ11'Un~1I PenicilUns, cephaLosporins, carbapenems, 

• ~ t ~ 
monobactams LLa:::U1'1i'l'l'li:l1lJ1'lClEJ'Em extended spectrum beta-lactams "11'1 

LtJ'U1~31LVlci1dfl1111':itl5mr'l1~~1t1 Clavulanic acid ' 
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, 	 ... ... .,j:"11v 
12 Class B enzymellmn IMP-l to -13, VIM-1 to -7, SPM-1, LLa:mn~"l1EJ"!ItI\llViLutl 

chromosomal enzymes "!ltNLLtli'lViL~tln~lJLLn'nmtl Lfltl1"!1:ULVlfhila1lJTH'ItimJEJ11t1 

ncilJ beta-lactams ~'l~lJ\ll ~1lJ~'l carbapenems LLa~ extended spectrum beta­, 
lactams LLa~ cephalosporins itlvi4 LfJtl1"!1:UL~ci1;fb.ia11J1~mj'tl~'l1~~1U Clavulanic 

acid LL~Vtl~'l1~~1E1 EDTA 

1.3 Class C enzyme 1~L~n CMY-2, to -13, LAT-1, MOX-1 & -2, FOX-1 to -6, ACT-1, 
. '. 	 ... ... .,j" 

MIR-1, DHA-l & -2, ACC-1, CFE-l, LLa~tln~"l1EJ'!ItI\llVlLiJtI chromosomal enzymes 

"tl'lLLtli'lViL~Eln~lJLLmlJaU ~~LUtl expanded spectrum cephalosporinase Lfltl1"!1:U 

LVlci1ila1lJ1~ClVtlt!El11t1n~lJ penicillins, narrow and extended spectrum 

cephalosporins, cephamycins LLa~ monobactams Ltltl1"!1:UL~ci1m:ua1lJ1~flE'TU~'l1~ 
M1E1 Clavulanic acid LLm: EDTA 

" 1.4 Class D enzyme lj~a1E1'!1il~ ~'li1 

1.4.1 	 Numerous OXA variants ~~LUtI narrow spectrum penicillinase a1lJ1~fI 

VtlElEJ1 penicillins LLa~ cloxacillin LfJtl1"!1:ULVlci1ilfJ1"i1"i1~E'Ttl~'l1~~1E1 
Clavulanic acid VI~tl1:um~ LLI'l1:ua1lJ1'lflE'Ttl~'l1~~1E1 EDTA 

1.42 	 Several OXA-2.& -10 derivatives, OXA-1B, -29, -30, -31, -32, -45 ~\llLUtI 

extended spectrum beta-lactamase ~'la1lJ1~fltifJEltl1fl~lJ penicillins, 

cloxacillin, extended spectrum beta lactams, LLa~EJ1n~lJ monobactams 

tJ1'l~1 ~~tl cephalosporins itlvi4 LfJtl1"!1:ULVlci~iltl1"i1\'1~Vtl~'l1~~1E1 
Clavulanic acid ~~fJ1:um~ LLI'l1:ua1lJ1~flE'Ttl~'l1~~1E1 EDTA 

1.4.3 	 OXA-23 to -27, -40, -4B, -54 ~VlLUtI carbapenemase a1lJ1~flVflElEl11t1fl~lJ 

penicillins, oxacillin LLa::: carbapenems Lfltl1"!1:ULVlci1il\JflVU~'l1~~1U 
Clavulanic acid LL\Jl1:Uflmru5-11~~1t1 EDTA 

" 
2. 	 Extended spectrum beta-lactamases (ESBL) LUtlLfJtl1"!1:uv1lj~V15fl11'l1t1fl1~ hydrolyze 

fJ1yiL{ltI extended spectrum LLa::: cephalosporins twvi 3 Lii~"iI1fl plasmid encode 

fl8utl chromosomes UfJtll'lf'lv1wtl~1lJ1t1 inteorons ~'lLtltl1"!1:ULVlci1ilLtJtltltlWtlG"!lfJ.:j
~ ~ ~ , 

Class A LLa::: Class D beta lactamases LLa:::a1lJ1~flVtl~'l1~~1E1 beta -lactamases 

inhibitors 1\llEl~11tJ1~ WtllJ1fl1tiLLUI'lViL~tILLmlJaU1V1EJLil\'n~1tl1~1'1 Enterobacteriaceae 

mtll"!1llLVlci1ilii~1t1'l1t1wu1~UflEl1t1L~a Escherichia coli LLa::: Klebsiella pneumanioe 
3,J v J(. I .. ~'. 	 ~ • .c:i 
LlItll1a11J1~fla~1'l ESBL 'lil~\lltl\JltlEl1mpJ penlClLttns, cephalosponns ~tlVI 1 LL"::: 2 LL"::: 

cephalosporins itlvi 3 fl~l,JviLUtI oxyimino cephalosporins L'1itl cefotaxime, 

ceftazidime, ceftriaxo~e LLmmcilJ monobactams L'litl aztreonam L;1mVlci1ilE'T'l1'l'l11, 
Liiu'lfl1 cephamycins, cephalosporins itlvi 4 L'1itl cefepime, cefpirome LL"~ 
carbapenems ll~flti1.:jhtimlJEliLVIci1iliH'mj1L~aviai1'l ESBL 1~tJ~:::~V1Gmw1~~ahi 
mhLalJfJ ~~fJiJtJ~~aVlGmwli'flEl LLa~U1lJ1~fl1~'fl'I~nvia1JL~m 
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ESBL families 

lU€J~1?l Classical ESBL ~(;u'U11J1~1mm,J1'll3J class A TEM (':inn TEM-1 "'~'€l TEM-2) LLG'!t: 

SHV ("il1n SHV-1) LLat:Lu'U'tIijVl~.,.nJ1vltlmJl'UmilJ"II'€l-3 ESBL ~WM uvn~1f)'d'eJ-3"'\JlumhJL'€lu1"l:J3J 
class 0 ESBL L'IlU OXA family 1vlU1-3 ilv~,juih1EH1um11'1\1 non-TEM, non-SHV, non-OXA 

ESBL luLL\JflViL~EJ",a1EJ'tIijVl~11G'!n L'IlU families BES, GES, PER, RAJ VEB LLa::: crx-M milJ~LiJu 
~ . , . , 

tl'4-n'U~"II€J-3 TEM, SHV LLa::: OXA ESBL:wmuU~G'!lJ1'ij1nil1'ina18i\lifluci1U narrow sp~ctrum 
counterparts ~-3Ltlu1'll3J ESBL L""hd':W'mu'Ui:Ym;ru:::"IItl.:J plasmid encoded "'~'€l1:un mO,biLe 'Vh 
1~LiiVln11~'€lEJ1tlEi1-3n11-31'l1lJi'i11:w'tl1~ ilv~,ju"'\J ESBL famities .r.ril. . 

1. TEM-/SHV-derived ESBLs 

IV d" .. .cJ •0

TEM- derived type ESBL 'Yi(;UU1:W1v1fl TEM-l un::: TEM-2 lJn1'iflrnEJ'YiU~'VImLL"'U-3 

GLu 104, Arg164, Gly238 LLG'!::: Glu240 

SHV- derived type ESBL "'\J1vltl'€lEJ1UL~tl~LLElnl""1n~v ijfl11:WLLl?lflI'i1~v1fl SHV-1 

lVlEJm'iLL'VIU~ glycine ~~1LL",tl.:t~ 238 ~1EJ serine LLCl:::~hLLmi~ Glu240 'Yi\J1mu 

Enterobacteriaceae LLa::n1'i'i:::\J1Vl"lJ€J-3 Pseudomonas ua::: Acinetobacter spp. 

~'ln1'iLL'VIU~~~1LL"'tl'l Arg1641'U TEM :Wfl"'\li11Jfl\lm'i~tll'i€JEJ1 ceftazidime LLCl::m1 

LL'VIU~Vi~1LL",tl-3 Gly238 :Wfl~€Jllitl cefotaxime lu"IIru::~m'ina1aiuqLiiVl~m1LL'Yl'U~~~1Lmtl.:J 
GLy238 LLG'!t: Glu240 "11m SHV-1 ~::'Vl\J~1:wn\Jm'i~tll'i€Jceftazjdime LLG'!~ cefotaxime 

2. OXA-type ESBLs 

• 3Q ..., ¥ • • I I 4::f' " ... .J
nCl:WUlJfl1'inCl1EJ'YiUi'i",mmL\J\J L'tIU OXA-10 denved ESBLs ..,\J\J€JEJ11:wm':inCl1EJ'YiUi'i'Yl 

~1LL""U~ GLy;67 ~~~t:vht~~tl~eEJ1 ceftazidime LLat: ESBl LL\I'Uila1:WTnl'Yi\J1~~'l plasmid ",~~ 
chromosomal LLl>i:Wfl1:U..,\J'b:wlu classicaL integrons 

3, CTX-M ESBLs 

milJl1Luu pLasmid encoded crx-M series il,,~,j\D,J":UU€Jvn'h 37 variants ~'Vl'UYh 
1G'!mLClt::wn'Yi\J1uLL\JfliliL~EJ1'lA Enterobacteriaceae 

4. Other ESBLs L'IlU PER-1, PER-2, VEB.-l 

Multidrug resistance in ESBL producers 

LL\Jfl.yh~EJ~"'1:W1'itl",f1'l ESBL 1vla11J11tl~tlI.lmJ11unm. beta-lactam ~~LLI'i narrow il~• 
broad spectrum L\JU~Cl:JJ1v1fl 
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1. m'Jv\Ll.Ui9i1~~vijn1';j~~1..:J AmpC l1~tl class C cephalosporinase ~..:JLtlu';'Flty~tl~tlm'J 
~tlV1n~lJ beta-lactaml'ULLuf'lViL~vn~lJLl.mlJ&'lu ih~'1 chromosolmal LL&'l:: plasmid encoded LVIV 

AmpC beta-lactamases 'nu'hij'l'Vl~~hU~tl penicillins um:: cephalosporins 'J1lJ~..:JV111&'l1V~11'U 
n~lJ oxyiminocephalosporins L-nU cefotaxime, ceftazidime ~L&'l:: cefotetan LLm~mn~lJ 

monobactams LL~ir'lf'l'lb~tl carbapenems LL&'l~V1u1..:J~11tJ cephalosporins i'Uv\4 L'Il'U 

cefepime, cefpirome 

1.1 Chromosomal AmpC beta-lactamases: 'nUtl~tJ'ULf'l1wlW'Utl'lLLUf'lViL~V1'U1'1~ 
EnterobacteriaceaeLL&'l~LLUf'lViL7mLmlJ&'ltJnfllJ~tJ'" LnlJ):ij1nn1'Jl-HUltumw beta lactam 'I-1&'l1V , I • 

'1liiIJ)LVlmo'n1~V11'Un~lJ cephalosporins LL&'l~ carbapenems ~..:JLiJu.nL,.;jEl11.hl"';Ln~n1'J~~1'1 
LtlUL"Ill1 AmpC L~~Ltl'Ul"i1lJd1il~LU hydrolyze mltJn~lJ oxyiminocephalosporins LL&'l~m'J 
LL"'~..:Jtltln'lJeH ampC fi'UnijBl'IG'n&'l~tl AmpR regulator LL&'l~ ampO au m1"';Ln~n&'l1v~tJq'1ltl..:Jfi'U 
f1'1mh1 

1.2 Plasmid encoded AmpC beta-lactamases: m'Jv\LLtJfliiL~EJij plasmid encoded 

AmpC beta lactamases 'Yhl'1-1L~lJm'J~tl~tlV1n~lJ~tJm:IJ"l-n beta-lactam LLti'lVl1lJ"1f1tJmVltl~ij 
LU 1~ 5 nfllJ I'l'ld , 

1.2.1 Families of plasmid borne AmpC beta-lactamases 

1.2.2 Carbapenemases 

1.2.3 Class A carbapenemases 

1.2.3 Class B metallo- beta-lactamases 

1.2.4 Class D oxacillinases with carbapenemase activity 

lU"1U'1ltl..:JL<Stl B. pseudomallei \11il~,j''U'nU11i911lJ'''1lJ1'Jtl1um'i;{8mn~lJ beta-lactam 

lV1m1l'n1~m.h-3~..:Jv1 Ceftazidime ijfl11lJirlJ~'UtflVlVVl'J-3ntJm'JLnVl mutation luv'U beta­

latamsae ~..:J Class A Lm~ Class D beta-lactamase (Sarovich et al. 2012) 

'I ~ 4 II
01 '.ifl'i'l\l111 U)tJ \"IflJLLa::~ULtJf!1 LUtflfl1LlJa 

i11il~,j'tJijf11'J~(;lJ'U1n1',)fI'J1\l'l-11 ESBl 11&'l1EJ15 "1'Ull1qjLiJ'Uf111""i'NM1 ESBl v\~~1..:J\l1n 
. ~.. d d ..j 0 1'" x d 1KlebsIella 'MLiJu genus 'Vl'ntJ ESBl lJ1flVl'1V1 LL&'l~~1lJ1'Jfll'I:ij~'U1:IJ1 "R'i'l"i ESBl \l1nL'1ltltl'U1 U 

Family Enterobacteriaceae vlW~~1..:J chro~osomal beta-lactamase ...n8H~1..:JLvl',j'mn.nn L'IltJ 

Eschffrichia coli LL&'l~ Proteus mirabilis 15f11'J1'l'J1\ll11Lfl'UL"IllJ'lJiil'liluwt1ai6 Lvl'LU1 

1. 15 Double disc lV1EJm#!'EJl1"n11 ESBl QniJtJ~-3vl'1CJ"'1'J~1ULU"1LUlflmL:IJ'" 
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2. 15 Combination disc 1eff'VI"'nn1''jL~E.I1tlU15 disc diffusion lflmU1t1ULVitlu inhibition 

zone "lJe:J'ILL~'Utl1~ij extended-spectrum cephalosporin (ESC) L,"~eEi1'1L~E.I1 tlULL~'Utl1~ij ESC 

11lJtlU clavulanic acid ~'1LiJ'U beta-lactamase inhibitor 

3. 15 dilution ~1lJ1GlJ1U1'Hi1'U broth dilution "lJe:J'I National Committee of Clinical... 
laboratory Standards (NCClS) t~mmtluLVitlu MIC 'Wvd1'1'V1~e~m" extended-spectrum 

cephalosporin (ESC) L,"f.I'IeEi1'1L~tl1 tlU MIC "lJe:J'I'VI~e:J~m" ESC ·hl.lI1U clavulanic acid l~tI 
'VI"'nn1'mJ'UL~tl1tlU1G combination disc 

http:L,"~eEi1'1L~E.I1
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d
U'VI'VI 3 

AQO.:e. _u 
16~1L'U'Um'1~fJ 

LnuL:ffem\mvMEJ~LLVn1~~1n~\hEJ~L-u1i'unl'~i'm~ntuh3'Y'lE.l1\J1a~Trni\'VIfi\b:::1;'1:.:Irl i.:lLLvi 
" 

1U~ 1 L;l8u'V'It'11'l~n1t.1'U 2553 5.:1 1U~ 31 L;l8'U'rI'l'ttfl1flll 2554 ~m~uEILUu B. pseudomailei l~EJ-
nl'J'V1~1;'1:8U'V11.:1'lilLi'lijLLa::::'VI~1;'1:8u'l..lJimEnYmI1ijfi'lltl1JllU poLyclonal u.a::: monoclonaL 

OJ " , 

antibodies 

L~8n AntimicrobiaL Agents a1l1i'U'VI~t;18U MIC LLa:;: standard disc diffusion ~.:Iif 
ceftazidime, ceftazidime+clavulanic acid, ceftriaxone, imipenem, cefoparazone, 

cefoparazone+suLbactam, cefotaxime LLm: aztreonam 

15 Standard disc diffusion 
'" .r 1 .:t .. 1 'i_"" J , ­LI>l'UJllL'l!8 ~m'Yt1::::LaEJ.:IUU Ashdown's agar LLa:amm 1 f'lrnU LafHI~'U Trytlcase soy 

broth (Hardy Diagnostics Criterion, Santa Maria, USA,) LLal'U11thhJLlI-=L;1a~~tillLVl1:::L~a 37 

°c 24 il1ll.:l LLa:::L'1I~1t.hEJfl11llL~1 200 18Uvi8UTVi '11mrULIJl~EJlJL~a1-MLUu mid-Log phase l~EJ 
fI~L:ff8 1 ija~~{;1' (mL) a.:lttl TSB 50 mL LLm:'U1hJtilltut1i'tillL'Yt1:::L-B8 3-t'C u.a::::L'1I~1~1E.1fl11llL~1 
" " 
200 1auvi8Ul'Vi LUUL1a1 3 -B'11ll-1 LLa:::'l..li'ufl11ll"liutw.~L'Vhtlu McFarland No. 0.5 t-HbJ-n'Ua1~, 
'l..l111'1~1m:5tl ~llL-Btl LLa::::ihEJa-1u'Uml111 Mueller Hinton agar (Hardy Diagnostics) ~1nJul1-1 
paper disc '1IemJ1'l..l~'li1U:::: (Oxoid, Basingstoke, Hants, UK) 'U11'l..ltilJ 37°C LUUL1a1 24 -B'11ll-1 

LLa::::ti1'U~mlf1EJ1~'1Iu1~u1mIJ1'!1utt;11aU1 paper disc (inhibition zone) fl1'lJfPJflWfl1'r1m1'V1~a8.:1 

lf1E.1'V1~t;1tluentluL:5tl Escherichia coli.ATCC 259221~'1I\n~u1L1wl'!1u181a'U'l paper disc a1l1i'u 

tn ceftazidime (30 Ilg) 8~1u,j1-1 25-32 ija~L1.Jm (mm) E.I1 Cefoperazone (75 I-lg) tl~1'U'ti1-1 28­

34 ijaiiLlllJl1 en Imipenem (to I-lg) O~1U'ti1-1 26-32 ija~Llll>l'l en Ceftriaxone (30 I-lg) 8~1.'U'ti1-1 

29-35 ija~L1.J1>l1 E.I1 Aztreonam (30 I-lg) 8~1u'ti1-1 28-36 ija~LllI>l11(;\a u.azm Cefotaxime (30 

I-lg) tl~1u'ti1.:1 29-35 ija~L1.J1Jl1 l\ilvtoffLnw.,jm1LL'l..la~al>l11.J Performance standards for 

"antimicrobiaL susceptibility testing: sixteenth informationaL supplement fi-1if 

•LnW'fl Resistant Intermediately susceptible SusceptibLe 

Ceftazidime ~ 14mm 15-17 mm ;;::18 mm 

Cefoperazone ~ 15 mm 16-20 mm ;;::21 mm 

Imipenem ~ 13mm 14-15 mm ;;::16 mm 

Ceftriaxone ~ 13mm 14-20 mm ~21mm 

Aztreonam ~ 15 mm 16-21 mm ;;::22 mm 

• Cefotaxime ~ 14mm 15-22 mm ;;::23mm 

• 


http:ija~L1.Jm
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~~ MIC 

'VI~G'I'€ltJ MIC 1~tll-H~~'VIfl"''€lU'!l8-3 Sensititre Non-Fermenter plate (TREK Diagnostic 

systems, Biosciences Inc., Magellan, USA) ~iifl11:W~~:W~'U'!ltl-3t11 ceftazidime mil'Un1'S'VIVlG'ltlU 

'€ltl"l'U'li1-3 1-16 l:wlf1'Sn1'lJfleJili'laalfl'S (lJg!mL) ~1fI~tllJL;1'eJ~'I11:W1'V1~"'eJulV1t1Lifu~1'U Ashdown's ~gar
'" LLa~L~eJn 3-5 LfllailL~tla{ll'UJ1flit'U1.h1r'1~1m;1'tl 3 mt LLcK1t11'ufI'l1:w~'Ut~L'VhntJ McFarland No. 

0.5 ~1nli'U~~:W1 10 1:WLfI'SaIfl1 (IJL) t~a-31t11'UVlaeJVI~ii Mueller Hinton broth with N­
. . '" 

tris(hydroXYmethyl) methyl-2-aminoethanesulfonic acid; 2-(2-[hydroxy-1,l-bis 


(hydroxymethyl)ethyl]amino)ethane sulfonic acid, C6H1sN06S (TES) buffer 11 ml NG'I:wt~L;;1 

n'U~ ~~L;1'eJ:W1 50 IJL t~a{llt11.'U Sensititre Non-Fermenter plate LL~TI.hl'1..hjlJ 37°C L;]'Una1 

24 .t1LlJ-3 LLa::el1'UNa t11V1i'11JlfiiL;rtl~'U~::d~'Uf11'S1fInlfl::neJ'U'!leJ{lL"lIa"L;]'Un1::V11Jevn'UVla1J eh'U MIC 
, 'I U , 

~fl11:WL~:W~'U~1G'1~m~l1tJn1'SlfIfllfl::fle'U L~tliiVla1J positive ~{lYiU 1fI::ne'UL"lIai'l1'UVlalJ LLa:: 

negative control ~{ll~l1tJ91::n8'UL"lIaill'UVlq:w Reference strain LU'U Pseudomonas aeruginosa 

ATCC 27853 hwiiPi1 Ceftazidime MIC 1-41:WLfI'm1'lJ~tlilaaaIfl1 Cefoperazone MIC 2-8 

1:WLfl1n1'1J~eilaaalfl'S Imipenem MIC 1-41:wLfI'Sn1'1JfleJiJaaam Ceftriaxone MIC 8-641:WLfl1fl1':w 

~eJiJaaalfl1 Aztreonam MIC 2-81:wlf1,)fl1'1J~eJilaaaIfl1 LLa:: Cefotaxime MIC 8-321:WLfl1fl1':w~e 

ilaaam L~tlt.uLnru';f11'SLLtlaf.JaIfl1lJ Performance standards for antimicrobial susceptibility 

testing: sixteenth informational supplement ~-3d .. 

< 

Lnru" . Resistant Susceptible 

Ceftazidime ~ 32 lJg!ml So 8 IJglml 

Cefoperazone ~ 641Jg!ml s: 16 lJg!ml 

Imipenem ~ 16 lJg!mf So 4 IJs/ml 

i Ceftriaxone ~ 64 IJglml So 8 IJglml 

Aztreonam ~ 32IJglml So 8 IJglml 

Cefotaxime ~ 64 IJglml So 8 IJs/ml 

~G'VIflflilU Combination disc • 
• .K.d.. ".1 5 il .r.r

n11'\'llil"'eu; 'U1L'!:I€I'Wile~1{1LLa1u'S::lJ1ru 10 CFUlml e~ 'Utl1V111LamL"IIeJ Tryticase soy 

broth :WTlhtla{ltJ'U Muller Hinton agar plate L~ltIt-b1~i'Ui;;1alfr.i1'Uf111ti1L;imL~1~:wa{llt11.'U 
Tryticc;lse soy br6th' iJVl1J1V1LL~1ihtll~1 Muller Hinton· agar plate LL~111-3LLr.i'Utl1vl-3d 

Ceftazidime LLa:: ceftazidime+clavulanate 1i1V11tJ'VIflG'lilU Combination disc "tim 

ceftazidime LLat: ceftazidime+ betalactam inhibitor 

Cefoparazone LLi'I:: cefoparazone+sulbactam 1i1V11'tJ'VIVI"'il'U Combination disc '!le{l 

cefoparazone LLa:: cefoparazone + betatactam inhibitor 

LLa::'I111tlu:wlf 37°C 24 .t1W{I el1'UNa inhibition zone '!le-3LLrJ'UE.nLfltlLLr.i'UU1lfii betatactam 

inhibitor n11-3n';hm~ii betalqctam inhibitor ~ 5 mm LL"'~-311L;reJ",i'1{1 ESBL. , 

• 
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m'lil£lnu.uulvf'lUJili 
1.1. 	Mapping ~l~ULU~'UeJ.:JihJ ESBL n~lJ ABC LL~:: D "iJln NCBI database '!JeJ.:J 

B. pseudomallei 1~EJL\fhJULVim.Jli'uLLuflViL1E.JllJ1.:Jpj Enterobacteriaceae spp. '1lii~~lJ 
1~ihlE.J.:JllJ1..ijE.JlJ1neJlJl~EJLthJ,j'eJl;j~LLUU plasmid encoding database L"tilJ Klebsiella 

pneumonia, Escherichia coli ~.:J;j 

1.1.1. 1n11"iJ'VI1VlJ ESBL ~L\'JlJL~1~lJ1E.J1~LLn Class A-D ~.:JLtJlJ ESBL producing genes 

"iJlnmlJlJ~eJ.:J B. pseudo~allei 
1.1.1.1. VlJ ESBL LihWJ1E.J(lm~lJm::U1lJn11~llJ accession number 'UeJ.:J Swiss­" . 

Prot 

1.1.1.2. f1lJ'VIl accession number '~J1n Entrez Protein website 

1.1.1.3. ~1~u'!JeJ.:Jm~m::mlJ(lnm::"iJ1E.JeJeJnlJl~1E.J tBLASTn ~.:JL\'JlJLfl~eJ.:Ji'j£l'VI~.:JllJ" . 

BLAST tool search 

1.1.1.4. IJilLL'VIti.:JL~lJ~::'VI~~'UeJ.:JVlJ ESBL ~~lJh"iJlnmlJlJ'!JeJ.:J B. pseudomallei 

(lnm::"iJ1E.JeJeJnlJl~1E.J VIVEX's EXTRACTSEQ
" 

1.1.1.5. ~1~uii1flru£llV1~~(lnm::"iJ1E.JeJeJn~.:Jncil1(lmLt1~111~~1E.J EMBOSS 
" 	 " 

LL~::'VI11U Genbank ao:;ession number 'UeJ.:J ESBL ~l'1eJ.:Jn11 
1.1.1.6. 	 H CLUSTALW ~l'V1'rU multiple sequence alignment 

LVimmE.JULViE.Ju~1~ULu~m~L'Ii'11t1~.:JLtJlJ ESBL ~~lJl"iJnu 
Enterobacteriadaespp. ~1~lJ 1 

1.1.2. m1"iJ1~lJilLL'VIti.:J'!JeJ.:JEjlJ.yiv.:JhJLflE.J~n~mnllJ B. pseudomallei 

(mruhiLflE.J~U"iJln'li'eJlJ~LLUflViL1E.J~1~lJ)
" 

1.1.2.1. 	 1~ keyword A'lJ'VI1~1'V1ruEjlJ~~lJh"iJln Entrez, Genbankl SWiss-ProV 

TrEMBL (ExPASY website) 
~ 0 ILl ~ d 

1.1.3. \,lm~1InllJ~1~ULLUU'!JlJ~£IlJ'VI1.1.1 

1.1.3.1. u.:JueJnLL~::1Lfl11::-Ht:-mm1~m~nllJn11~mnEjlJ~~lJ1"iJ (Gene of interest) 

1~LLn ESBLs 'UeJ.:Jn~lJ~h.:J 1 (A-D) 

Mann-Whitney test 

Administrator
Rectangle

Administrator
Oval
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~am'1'V1Aatl.:jlfn.:jm·njenJ~ 1 

~an1'1'V1AfltI.:jEl1 Ceftazidime A1fJ Standard disc diffusion LLa::';t1\Ja~\I'UJ 

'iJ1nm'lLnU-UmJa~\I1E1~~am'lL'W1::L4e)'wu B. pseudomallei ~L-U1-SUm'l1'n~n1-1J
"" ..

h~'WeJ1U1ai:1'l'lyti;'VIihh~"Fll'1 ~':)LLl1l LfltltJ'Wqf'l~meJtJ 2553 (i.:) L~tltJ'Wq'l:;.n1F1ll. 2554 ihi1tJ1tJ 85 

i;olates 'iJ1n~\I1eJ 78 'l1eJ LL'l-1a~vfytmbtJl'H'lilJ1'iJ1maB~ ~Bva:: 71 'lB.:)a':)lJ1LiJtJ'l-1tJtI.:)m~~l1n
" 

a1E11::11l1,:),L'litJ ~U 11Jl tltI~ (~mJa~15) L"'lJ~ (~BeJa~l1) LLa~ili:1i:111:: (im.m:: 3) ~af)1'lVWli:1llU 

FI11lJb"lltl':)L:atl B. pseudomollei l1latn ceftazidime ~1eJ1B standard disc diffusion 'W'lri1 B. 

pseudomollei itltJa:: 97.64 bl1ltltJ1 ceftazidime LLa:: intermediately susceptible imm:: 2.35 

1~eJii'li1':)"lla':)L'tftJli:1'lau"lLL~tJtJ1 ~':)LL,j 15-33 UaaLlJl'l'l ci1tJl'l-1cY (lJ1nn-hiaeJa:: 90) ii"lltJ1Al'!ltJli:1 

'la'lJ"lLL~tJtJ1lJ1nn11'l-1~tILvhn'lJ 20 ijaaLlJfI'l r4am'l'VIAi:1t1U MIC ~1eJeJ1 ceftazidime 11 ~aEla:: 

98.82 iifl1 MIC s: 1 1lJ1F1'ln-slJl1lauaaafl'1 ~1tJ1tJ 20 isolates MIC 21lJ1F1'ln-slJl1ltlijaaalJl'l ~1tJ1tJ 

58 isolates MIC 4 1lJlmn-slJl'iaijaaafl'l ~1tJ1tJ 3 isolates MIC 8 1lJLFI'ln-SlJl'iaijaaalJl'l ~1tJ1tJ 3 

isolates LLft:: MIC 161lJ1F1'ln-slJl'iaijaaafl'S ~1tJ1tJ 1 isolate 'iJ1nm'l'VIAaaUrJa"lla.:)iiS MIC LLa::1B 

standard disc diffusion ~1eJ Mann-Whitney test 'Wu11rJam'l'VIAaaU"lla.:)~.:)aa,:)1ml.i"'lJ'wtJfintJ 
(p:::; 0.125) 

. . ltJ~1'\J1tJ~U1eJ 78 'l1tJ1~1'um')-So'tJ1.r1E1tJ1 ceftazidime m'l':)'WV1U1aa'l'l'Wi;'VI5t1')::a.:)fi 

~1tJ1'IJ 66 ,)1tJ LLa::1lJ1~-sum'l-Smn~1eJEJ1 ceftazidime m'l.:)'WtJ1U1aa'S'S'Wi;'VIihJ'S::a':)R ~1tJ1tJ 12 

,)1tJ tI')::ntlU~1tJ ~u1m~tJil1I'ltiatJh1eJ1~1tJ1tJ 3 'l1mLa::~af)1'S'VIAaaU MIC Lvhnu 2 1lJlf'l')n1'lJ
" ~auaaal'l'S LLyt'VIeja':)~11tI-sn'l:;1I'iam'S':)'WEl1U1a'lllJ'IltJ ~1tJ1tJ 2 'S1tJ 13Ji:1:uml'iJ-su'lJ~m'S"lltlna'lJU1tJ, 

~1tJ1'IJ 6 'S1tJ LLa::1~-s'lJeJ1 cotrimoxazole LLa:: doxyclycline mru1t1-sutI,)::'VI1'IJl'iavlu1tJ ~1tJ1'IJ 1 

,)1tJ ltJ~1'IJ1'IJ~U1tJm~-SUtJ1 ceftazidime yfh~'Wtn'lJ1aa'S'Syti;'VIGtI'S::"'~fi~.:) 66 'S1tJ'W'lJ11'l-1a.:)'iJ1n 

m~1'u ceftazidime LL~1 L8tJi111Jl ~1'IJ1tJ 9 'S1EJ rJam'S'VIAaaU MIC Lvhnu 21lJ1F1'Sn1'lJl'itl31aaal'l,) 

~1tJ1tJ 7 isolates LLa~ MIC s: 1 1lJLFI'So-SlJ,ja31aaalJl,) ~1tJ1'IJ 2 isolates ltJ~1tJ1tJ;fL~tJil11'l'l-1a.:)1~ 
EJ1 ceftazidime 1t1LYitJ.:) 11'IJ LlilEJ1~-S'lJEJ1'lJtJ1A 2 n-SlJ1tJa::Flf.:) ~1'IJ1tJ 6 'l1tJ ii~U1EJlJlauatJa.:)l'itl

" " El1~ 'l-11EJ'l1nhFlLLa::LL'W'VIeja'4'll11'l1~naUU1tJ1A ~1tJ1tJ 20 'S1EJ (iatJa:: 30.31) n~lJilL:§'aiifl1 MIC 

21lJ1F1'Sn-slJl'iaijaaal1l'S ~1tJ1'IJ 15 isolates LLa:: MIC s: 1 1lJLf'l"m1'lJl'iaijaaal'l'S ~1tJ1tJ 5 isolates 

LLa:ma':)lil~n1~-sUtJ1 ceftazidime LL~1eJ1f)1'S'W~~tJ~1tJ1'IJ 46 'S1tJ (iewa:: 69.69) ~.:)~tJ1m'l-1a1rrt3J
" 

G111F1'Sha~I'iB"lltlna'lJU1tJ ~1'IJ1tJ 16 '11EJ (iamu: 24.24) LLa::L8tJilil1l ~1tJ1'IJ 3 'S1tJ (iaEJft:: 4.54) 

(m'S1':)~ 1) LLa::LLyt'VIejLtI~tJtJtJ1d~JtJtJ1 imipenem 'l-1~a meropenem ~1'IJ1tJ 27 .'liEJ (~tma:: 
40.91) 'l-1a':)'iJ1mtl~EJtJtJ1LL~1~U1EJeJ1m'1~iu ~1tJ1tJ 8 'S1tJ LLyt'VIeja~nau1t1-sn'l:;~1iam'S,3ytEJ1U1a

" 
'fIlJ'tftJ 5 ~nEJ .L~tJil11i1 5 ,)1tJ LLa::tlnLalln1'S-sn'tJ1 9 ,)1EJ lAEJrJam'S'VIAaa.:)1itltJ1~tJLLaVl':)~':)\Pl1~1':)~ 1 
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f11'1.:J~1 ~an1"i'Mflf\v\J Susceptibility test A11!J standard disc diffusion 'UV.:JE/1 

. Ceftazidime, Cefoperazone, Imipenem, Ceftriazone,Aztreonam LLa:: Cefotaxime 

,\1flL;1v Ceftazidime Cefoperazone Imipenem Ceftriazone Aztreonam Cefotaxime 

B023 27 21 31 20 20 22 

B038 25 20 30 19 16 28 

B040 25 20 30 19 15 25 
B 043 24 20 30 13 15 22 

B044 21 20 32 21 19 22 

B046 25 21 30 18 16 25 

B048 26 21 31 19 18 25 

B049 26 20 30 20 18 25 

B050· 26 23 32 22 20 29 

B051 24 15 30 19 15 25 

B056 20 15 31 20 18 18 

B057 23 18 29 19 17 25 

B058 24 20 30 
. 

18 17 20 

B059 15 15 . 33 16 13 20 

B060 22 20 32 20 18 21 

B061 25 22 25 18 16 25 

B063 28 25 28 18 14 23 

B064 19 11 8 20 0 27 
B065 26 23 40 15 17 25 
B066 24 23 28 15 14 19 
B067 22 24 28 17 17 25 
B074 27 21 33 20 18 22 
B076 25 20 31 20 18 23 
B081 25 22 30 18 16 25 
B082 26 22 32 17 10 24 
B083 28 25 22 20 18 25 
B08.5 24 15 30 13 8 17 

B087 27 22 30 18 13 22 
B088 25 23 28 17 14 25 
B089 .. 24 22 30 16 13 21 
B095 22 22 28 19 16 29 
B097 23 23 30 19 17 24 
B098 21 20 30 20 

, 
19 26 
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B 101 23 20 31 17 15 21 

B 102 21 21 26 16 15 26 

B103 22 19 27 18 15 25 

B104 23 19 25 18 12 23 i 

B105 23 19 25 14" 12 23 

B111 22 16 28 20 18 23 

B113 21 17 30 17 11 27 

B114 21 20 25 17 15 22 

B116 21 19 28 20 18 27 

B117 "21 20 28 20 18 27 

B119 21 20 28 14 15 25 

B120 20 20 26 18 14 26 

B121 21 20 32 17 15 27 

B123 23 19 19 0 0 24 

B126 20 19 37 20 17 22 

B128 22 20 40 18 17 26 

B129 20 19 33 20 "20" 24 

B130 20 17 32 19 15 22 

B131 23 20 32 21 15 24 

B132 21 20 30 22 18 24 

B133 19 19 32 18 15 20 

B137 22 18 34 16 12 23 

B138 . 21 20 28 15 13 25 

B139 18 18 30 19 12 22 

B141 23 19 32 18 16 22 

B142 20 18 32 18 15 23 

B143 20 0 15 0 0 20 

B145 21 19 19 31 16 25 

B146 21 20 30 20 . 18 26 

B147 22 20 32 18 15 25 

B148 20 18 32 17 13 26 

B149 21 20 30 18 17 23 

B152 27 20 30 17 14 20 

B157 25 21 31 0­ 20 16 24 

B158 27 20 32 23 19 26 

B165 26 21 38 21 I 19 24 
B168 22 18 33 17 12 18 
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B170 20 18 38 25 26 21 

B171 22 19 35 25 ·20 27 

B172 22 17 37 28 26 27 

B175 25 20 37 21 20 23 

B17 24 20 38 23 18 25 

B177 17 12 35 22 13 21 

B179 23 20 33 20 14 20 

B180 22 20 33 20 13 20 

B182 24 19 35 20 . 14 22 

B186 25 21 39 24 22 26 

B188 ·21 22 36 21 20 25 

B 189 25 20 35 22 17 22 

B255 19 24 32 18 20 22 

B265 30 24 40 21 22 24 

B273 33 25 35 22 17 23 

Ceftazidime l~~fI Intermediately susceptible (I) "Ii11J11J 2 isolates LLfI:l Susceptible (S) 

"Ii1'U,}1J 83 isolates 

CefoPerazone 1~~" Resistant (R) "Ii11J1'U 7 isolates, Intermediately susceptible (I) "Ii11J11J 52 

isolates Llfl:l Susceptible (S) "Ii11J11J 26 isolates 

Imipenem 1~~" Resistant (R) "IiTU11J 1 isolates, Intermediately susceptible (I) "Ii11J11J 1 

isolates Llfl~ Susceptible (5) "Ii11J11J 83 isolates 

Ceftriaxone l~~fI Resistant (R) "IiTU11J 4 isolates, Intermediately susceptible (I) "Ii11J11J 63 

isolates LLfI:l Susceptible (5) "IiTU11J 18 isolates 

Aztreonam 1~~" Resistant (R) "Ii11J11J 39 isolates, Intermediately susceptible (I) "Ii11J11J 42 

isolates Llfl~ Susceptible (S) "Ii11J11J 4 isolates 

Cefotaxime l~~fl Intermediately susceptible (I) "Ii1'\J11J 29 isolates LL":: Susceptible (S). 
"Ii1'U11J 56 isolates 
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fl1~1~~ 2 ~an1~'VIflaD.:t Combination disc 'tID~ ceftazJdime, Cefoperazone u.az 

betalactam inhibitor 

'nitU«8 CTZ CTZ+inhibitor ~a9i1~ CFP CFP+inhibitor 
. 

~afl1~ 

8023 27 30 3 21 26 5 

8038 25 30 5 20 23 3 

8040 25 27 2 20 23 3 

8043 24 28 3 20 23 3 
" 

8044 21 23 2 20 23 3 

8046 25 29 3 21 25 4 

8048 26 31 5 21 26 5 

8049 26 29 3 20. 26 6 

8050 26 26 0 23 28 5 

B051 24 25 1 15 18 3 

B056 20 24 4 15 18 3 

B057 23 23 0 18 22 4 

8058 24 26 2 20 24 4 

8059 15 20 5 15 23 8 

B060 22 25 3 20 23 3 

8061 25 29 4' 22 29 7 

B063 28 30 2 25 28 3 

8064 19 22 3 11 19 8 

B065 26 30 4 23 29 6 

B066 24 26 2 23 29 6 

B067 22 29 7 24 29 5 

B074 27 30 3 21 28 7 

B076 25 30 5 20 25 5 
B081 25 30 5 ,22 28 6 

B082 26 . , 30 4 22 28 6 

B083 28 29 1 25 31 6 

8085 24, 30 6 15 24 9 
.. 8087 27 29 2 22 28 6 

B088 25 29 4 23 28 5 

8089 24 27 3 22 26 4 

B095 22 22 0 22 26 4 
B097 23 24 1 23 30 7 

8098 21 25 .4 20 28 8 
B101 23 25 2 I 20 23 3 

I 
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B 102 21 23 2 21 25 4 

B 103 22 23 1 19 22 3 

B 104 23 23 0 19 24 5 

B 105 23 25 2 19 23 4 

B 111 22 24 2· 16 22 6 

B 11~ 21 23 2 -17 23 5 

B 114 21 25 4 20 -. 22 2 

B 116 21 25 4 19 ·22 3 

B 117 21 22 1 20 24 4 

B 119 21 21 0 20 25 5 

B 120 20 21 1 20 23 3 

B 121 21 23 2 20 25 5 

B 123 23 24 1 19 25 6 

B 126 20 22 2 19 25 6 

B 128 22 23 1 20 24 4 

B.129 20 23 3 19 24 5 

B 130 20 22 2 17 22 5 

B 131 23 25 2 20 25 5 

B132 21 23 2 20 23 3 

B 133 19 20 1 19 21 2 

B 137 22 23 1 18 24 6 

B 138 21 23 2 20 25 5 

B 139 18 20 2 18 22 4 

B 141 23 26 , 3 19 24 5 

B 142 20 23 3 18 23 5 

B 143 20 24 4 0 14 5 

B 145 21 24 3 19 25 6 • 

B 146 21 24 3 20 - . 24 4 

B 147 22 24 2 20 
- . 

23 .. 3 

B 148 20 21 1 18 23 5 

B 149 21 22 1 20 25 5 
B 152 27 28 1 20 27 7 

B 157 25 30 5 21 29 8 
B 158 27 30 3 20 26 6 
B 165 26 30 4 21 26 5 
B 168 22 24 2 18 25 , .. 7rs 170 20 24 4 18 22 4 

• 
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B 171 22 23 1 19 23 4 

B 172 22 26 4 17 24 7 

B 175 25 28 3 20 25 5 

B 176 24 25 1 20 26 6 

B 177 17 18 1 12 17 5 

B 179 23 25 2 20 26 6 

B 180 22 25 3 20 25 5 

B 182 24 26 2 19 26 7 

B 186 25 27 2 21 26 5 

B 188 21 23 2 22 26 4 

B 189 25 26 1 20 24 4 

B 255 19 30 1 24 28 4 

B 265 30 31 1 24 30 6 

B 273 33 34 1 25 30 5 

! 

CTZ: Ceftazidime, CTZ+inhibitor: Ceftazidime+Clawlanic acid, CFP: Cefoparazone, 

CFP+inhibitqr: Cefoperazone+Sulbactam 

Ceftazidime +Betalactam inhibitor iill inhibition zone lnnn':h Ceftazidime Lfhm-:h 
5 mm 1l~1u1'L1 8 isolates 

Cefoperazone +Betalactam inhibitor iiiJ inhibition zone 1!1nn11 Cefoperazone LOU 
n11 5 mm iJ~1'L11'L1 52 isolates 

fI''I1-1ii 3 ~an1'IVlAaiN MIC "!IOUI1 Ceftazidime. Cefoperazone, Imipenem, 

Ceftriazone, Aztreonam LUtZ Cefotaxime 

B 038 

B 040 

B 043 

B 044 

B 046 

8048 

B 049 

8050 
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B 057 

B 058. 

B 059 

B 060 

B 061 

B 063 

B 064 

B 065 

B 066 

B 067 

B 074 

B 076 

B 081 

B 082 

B 083 

B 085 

B 087 

B088 

B 089 

B 095 

B 097 

B 098 

B 101 

B 102 

B 103 

B 104 

B 105 

B 111 

B 113 

B 114 

B 116 

B 117 

B 119 

B 120 

B 121 

B 123 

B 126 
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B 128 

B 129 

B 130 

B 131 

B 132 

B 133 

B 137 

B 138 

B 139 

B 141 

B 142 

B 143 

B 145 

B 146 

B 147 

B 148 

B 149 

B 152 

B 157 

B 158 

B 165 

B 168 

B 170 

8171 

8172 

8175 

8176 

8177 

8179 

8180 

8182 

. 8186 

8188 

B 25 

8265 

B 273 

I 

I· 
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Ceftazidime 1~~.H'I Susceptible (5) ')1'IJ1'IJ 84 isoLates LLCI:;: Mle 16 IJglml ')1'IJ1'IJ 1 isoLate 

Cefoperazone l~~CI SusceptibLe (S) ')1'IJ1'IJ 58 isoLates MIC 32 lJo/ml :i1'IJ1'IJ 21 isolates LLCI~ 

MIC :::32 lJo/ml ')1'IJ1'IJ 6 isoLates 

Imipenem l~t-ICI SusceptibLe (5) ~1'IJ1'IJ 85 isolates 

Ceftriaxone 1~(:.J~ Susceptible (S) ')1'IJ1'IJ 78 isolates Mle 16 IJglml :i1U1'IJ 1 isolate MIC 32 

lJo/ml ')1'IJ1'IJ 4 isolates LLCI:;: MIC :::32 lJo/ml ')1'IJ1'IJ 2 isolates 

Aztreonam t~~~ Susceptible (S) ~1'IJ1'IJ 10 isolates MIC 16 lJo/ml :i1U1'IJ 53 isolates LLCI~ 

Mle ::: 16 lJo/ml ~1'IJ1'IJ 22 isolates 

Cefotaxime l~t-I~ Susceptible (5) ')''lJ1'IJ 78 isolates MIC 32 lJo/ml :;i1'IJ1'U 6 isolates LLCI:: 

MIC :::32 lJo/ml ')1'IJ1'IJ 1 isolate 

. ... 
~flO1'l'VIfiflO':I'[fl'l~01'lVOa'VI 2 

01'la a mLUUl'Vnwo{ 

ESBL producing 8. pseudomollei : Using bioinformatic tools • 
Class A: 

For ESBL penA Burkholderia only 

1. 	 Retreive FASTA format from NCBI by search for ESBL penA Burkholderia 

NC 006349.2 Burkholderia mallei ATeC 23344 chromosome 2 

NC_ 006351.1_ Burkholderia pseudomallei K96243 chromosome 2 

NC_Oll001.1_Burkholderia cenocepacia )2315 chromosome chromosome 2 

2. 	 Use available Multalin version 5.4.1 and load all three FASTA format to get 

consensus conserve region by clicks Alignmen~ and tree description (rfd) 

3. 	 Copy the conserve sequence and paste into available tool for primer design 

called Primer3 

4. 	 Select the first primer predicting as shown below 

• 




----
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PRIMER PICKING RESULTS FOR ESBL penA Burkholderia: 
No mispriming library 3pecified 
Using 1-based sequence p03itions 
OLIGO start len tm any ~ seq 
LEIT PRIMER 271 19 60.61 57.89 8.00 O. 00 GTTCTGCAGCACGTCCAAG 
RIGHT PRIMER 469 21 59.92 57.14 4.00 2 . 00 GGAG'.fTGTCGCTGTACTGGAG 
SEQUENCE SIZE: 941 
INCLUDED REGION SIZE: 941 

PRODUCT SIZE: 199, PAIR ANY COMPL: S.OO, PAIR 3' COMPL: 2.00 

1 ArGACCTACTCATCGATGCGTOGTl'CCCCGTTGCTGGCCGCCGCGACGGCGCCGCTCGTT 

61 	 CTCACCGCCGCCGCGTCCGCCCCGCGGCTGGCCGCGGCGCCGGCCCCGGCCGCGGCGGCA 

121 GCGGCGGCCGCCGCGGATGCCGTCGCCCCCGCCGCGGCGGCAGcGGCGCTCGCCGATCTC 

IBl GAGCGCGACGCGCGGCGGCCGCCTCGGCGTCGGCGCGCTCGACACCGCGAc:CGGCCCGCG 

241 CATCGCGCATCGCGCCGGCGAGCGCTTCCCGTTCTGCAGCACGTCCAAGGCGArGCTGTG 
»»»»»»»»»> 

301 CGCGGCGGTCCTCGCGCGCAGCGCCGGCCGGCCGGCCCTGCTGCAGCGGCGCGTGGCGTA 

361 CGCCAAGGCCGACCTCGTCCGCTATTCGCCGGTCTCCGAGCAGCAc:GTCGGCGCCGGCAT 

421 GACCGTGGCCGCGCTGTGCGCGGCGACGCTCCAGTACAGCGACAACTCCGCCGCGAACCT 
««««««««««< 

Class D: 


For ESBL Oxa Burkholderla pseudomaUej 


1. 	 Retreive FASTA format from NCBI by search for ESBL SHY Burkholderia 

NC_ 006351.1_ Burkholde:ria pseudomaLLei K96243 chromosome 2, complete 

sequence 

NC_007435.1_Burkholderia pseud6maLLei 1710b chromosome chromosome II 

NC_009078.1_Burkholderia pseudomallei 1106a chromosome chromosome II 

2. 	 Use available Multalin version 5.4.1 and load aLL three FASTA format to get 


consensus conserv~ region by clicks Alignment and tree description (rfd) 


3. 	 Copy the conserve sequence and paste into availabLe tool for primer design 


caLLed Primer3 


Select the first primer predicting as shown beLow 
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PlUMER PICRINS RESU.LrS FOR 1lSBL Oxa Burkhol.der:i.a pseudoma.l.l.ei: 

No mi.sprimi.nq llbrIUY speeified 

Us:i.nq l-based sequence positions 

OLIGO ~ 11m tm _---lOg!.::c:..:.'.--!:!!7 ~~ 
LEFl" PRIMER 80S 20 60.14 50.00 6.00 1.00 'I'CGCGAl'G'Tl'CAAGAGI'C'AG 
lUGH:I PRIMER 527 20 60.61 SO. 00 4.00 0.00 GC'I'CGACGGAI'ACGATIT'I'G 
SEQUENCE SIZ.5: 1422 
INCLUDED REGION SIZE: 1422 

PRODO'er SIZE: 223, PADl Alfi' CQ{PL: 13.00, PAIR "3' COMPL: 2.00 

181 GKl"CGACC~GCGI"I'CGA::rCCCGA'I'CGCGCGAAl'GCCGI'G'I'GCCGC 

:< 41 GCCG'I'CGCG'I"I'TGTCCC" 'GlI~CGCGGGCGGC'I"I'CCTGGC'I"I'GACGACCCI"I'CC 

1301 CGA'I'I'CGCGA'I'~CKl"CGCCGCGAI'GI'GGC'I'C'I'CGCCGGGCI'GC 
»»»»»»»»»» 

4e1 GAGGA'I'CGGCG'I'CG'.I'GUTCCGGC(JI..ACAAAA'I'CGI'AI'CCGI'CGAGCGAACGAG'IGGCGG 
«««««««««« 

165 rRNA Burkholderla pseudomoalei: 

For E5BL Bacterial positive control strain 

1. 	 Retreive FASTA format from NCBI by search for 165 rRNA Burkholderia 

pseudomallei 

NC_006350.1_Burkholderia pseudomallei K96243 chromos~me chromosome 1 

NC_007434.1_Burkholderia pseudomallei 1710b chromosome chn?mosome I 

NC_009074.1_Burkholderia pseudomallei 668 chromo?ome I 

NC_ 009076.1_ Burkholderia pseudomaUei 1106a chromosome I 

NC_012695.1_Burkholderia pseudomalLei MSHR346 chromosome I 

2. 	 Use available Multalin version 5.4.1 and load all five FASTA format to get 

consensus conserve region by clicks Alignment and tree description (rfd) 

3. 	 Copy the conserve sequeoce and paste into available tool for primer desisn 

called Primer3 

http:mi.sprimi.nq
http:pseudoma.l.l.ei
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Select the first primer predicting as shown below 

-=- rz'''"!lV'T'm'Z'''Q' ~~.='I''''-:S 
~3.__ :1HI\lIlIII ~1::.J.iI:aIoIa 

ar."%CD ~~ -- ___..!q:::>!iE!:! ~~ 


~~ 4111-1; 1a IIGIAKI .5Z_U :<l_'o;:!! ~ 
= :PliUIIClI::R. allt::l:ZO .l!Ia_1UI Sl_>OO 3_;;:);l 3._QQ ~""~ a:~ 


~ :S%Z'Z:: alK! 

~=~ s:u::;= IIII'll! 


112.. ,,;liOIA"I.. 5 !5;oa ra="GC"':(i;, 

~ ~%%O,~CQC~ TGX'fG" (rt':TCl"(;I';IH :Wi" i'D:iii:P.:% 
~~:;)W.~ 

41n r::r.u:;: •• "cy;;s,a ia4*;~ ii-'a. *..,.." ta' . iCJLTCii&=rrr;;;ac:!L;acr;r;rr;:p::;, 
>:> 
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Gene 3' -7 5' sequence Tm (oC) Product Size (bp) 

ESBl penA F GTT CTG CAG CAC GTC CAA G 60.61 

ESBl penA R 
199 

GGA GTT GTC GCT GTA CTG GAG 59.92 

ESBL Oxa F TCG CGA TGT TCA AGA GTC AG 60.14 
223 

ESBL Oxa R GCT eGA CGG ATA CGA TIT TG 60.61 

16s rRNA F ATC TGA TCG GCC TCG ATG T 60.60 
227 

16s rRNA R TCA GTA ATC GGC TTC CCA GT 59.69 

,. ,..I 
~an1"S'VIflfl8.:1 Lf'I"S.:Im'UJ8V'VI 3 

~an1"S\Jl'l1"i1'\111~hJ;i1fJl'VIPlUPl PCR 1111EJ1i 1<584 U.fI~ K386 LiJtI positive control \.LfI::: E908 LUtI 
negative control ~JflnT'j'Vlflfl8~1tlLL?1a:::1'W'lLlItliLtltl~-1il 
1'W'lLlItli 

ESBL Oxa F TCG CGA TGT TCA AGA GTC AG 

ESBL Oxa R GCT CGA CGG ATA CGA TIT TG 

'WtrhL:5tl B. pseudomollei ~~ 85 isolates ilvtl Oxa (oxacillinase) group of beta-lactamases 

(Class D) ill'i1 Crossing points (CP) 8~'l~'\II'i1-1 11.62-16.82 

ESBL penA F GTT CTG CAG CAC GTC eM G 

ESBL penA R GGA GTT GTC GCT GTA CTG GAG 

'Wul1L:5tl B. pseudomollei ~.:j 79 isolates ilvtl penA ill'h Crossing points (CP) t1~'l~'Vt11~ 
15.26-24.931f1VL:586 isolates vthh'l\j penA l;iu.ri B088, B101, B102, B103, B105, B111 

http:11.62-16.82
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'lJl1ii 5 

a·n.J~iln1"I~~tI elih.J"I1t1Ram"I1~fJLtil::"li'ma\Jelu.u::• 

a1tJ~aZBfltJ11v~an11~~V• .r ..I 'I v .~'L...~.. "'" ... ., T ~ -. I <L"IIe 8. pseudomallei V1LLfJm~1''il1n~uma'lt'l'Uf)1'·m~1L'UL'~'WfJ1U1flG1'''WC1V1!lu·n.~G1~fl 

:~LL~ L~e'U'W'lI'\\1mfJ'U 2553 (i~ L~e'U'W'l~fl1fl1J 2554 \i1'U1'U 85 isolates ~1n~thfJ\i1'U1'U 78 

'1V I\.Iflm'V1I'1G1eUf11111111~efJ11'i'1'U~fl=a'W~I1t116 Standard disc diffusion 'Wu11L~eviLLvnl~~~VllIfI" . . ' 

~fl111111vietl1 ceftazidime iefJfl::; 97.44 LLfl::;un MIC s: 1 ll1Lfl'ni'lIvieilflt1~V1' iefJfl::; 23.52 

LLm: 2 ll1Lfl'ni'lIvienfl~~V1' imm::: 68.23 luVn.nuc7\hm¥~VllIl'1 78 '1fJl~i'um,i'n~1~1fJtl1
\I 

ceftazidime \i1'U1'U 66 '1fJ ~tJ1fJVl1fJ~1nhflu.a::u.1nUjel'Ufl'1V1~l1fHruu1'Ul~ \i1'U1'U 20 '1fJ LLfl::;\J ,.~ 

~tJ1tl\i1'U1'U 46 '1tl m~i'UfJ1 ceftazidime u.a'l8101"W~;'U LL'WVlVLtJ~fJ'UV1i'n~1L;j'UfJ11'Un~1I~v , 

LL'~~'U u1~,h'Ul,jG12Jf'l,1~i'um,i'n~1vieLLfl::;u1{1mw;V"I11V1 ~1nielllflLife{lI'i''U~::L~'Ul~11LL2J11I\.1fl
\J 

m'V1I'1G1eUf'l111111"!1e{lfJ1 ceftazidime 1'UViflelfl~{lm'V1I'1G1eU~1t1 Standard dis<;: diffusion 

LLfl::m':i;tm~n MIC ~:::L~tr.hfJ1G11lJ1':iflt1Urr~L;fB1M u.,j~\hfJ~efJfl:: 69.69 vi'Wu11I\.1flm':ii'n~1w 
" 

G1elflflfle~nUl\.lflm':iVlI'IG1eUf'l111111V11~11~NtJnUin11 n{lLW11 ceftazidime ~I'IL;j'UfJ1 third 

generation cephalosporin ~{lG11111':ifIBen'lVlminfNl'Um'vie~h'ULLUf'liMtI~~LLUI'lViL~fJmill 
4<I11III .o::f .{. II' cI ~ 

LLmllU1nLLCl::;LLUI'lVlL':ifJUmllflU LLfl::1I'lVl6V1Bfl1U Pseudomonas aeruginosa fJ1l1'lVl!l 

bactericidal LLfl::eeln'lVl~tl'lfJnl'~t1Urr~m,.a'i'NSl1NLI([Clri'"e~LLUI'lViL~tI Ll'lfJ..ijunu penicillin-

binding protein (PBP) LLfl::;m,.m::~'ULe'Ul'!1:U autolysin ~1111UUI'lViL-:;tltiefJG1"1fJ~'lLet) mh-:Jh'n 

vmJI'l1,.ljm,.;Tn~1 Minimum bactericidal concentration (MBC) L.rJel~11fJ1G11111':ifl,j1L~ell~~ 
mewlJieltJ u~..ijfJ~ljI\.lClvielm':ill1 ceftazidime u.a1WUll\.lmh\l::;ljG11LV1V1111~1nVla1vil~..ijfJ L'U'U L~e, 
8. pseudomallei viutlnlJ1~1n~thmdm.h1l1J1Nftrufl1111b111I\.1flm"V1I'1G1eU~a1111':iflt1uB~ L~e1~ 

t Vall - • ~.JJt (8) • ..,J I V . v ..
LLV!it'Unm1tll\.lu1fJm~lIL'WfJ~U1~L'!Ifl"V1l'1el VlB ceftazidime V1':iel'l"il1nm':ifln'RJ1mtlfJ1LLf'I1l1m,

\I. \I 

LL,j-:J~'lL~1I\i1'U1'ULLUU binary fission u1111~m""B'lImJB~viefJ11,j~ LL"::m':i-rn~11'i'1t1 ceftazidime 

ljl\.lfli1~L~EJ,:jVlfl1fJtJ':::m' L-tl'U ljl\.lavim::uu\h::a-m '::UUL~ell'l VI~elljtJnmfJ1JJilbLn'ULnl'l;'U 

~tJ1tlu1~millm~1,ja1lJ1'f1V1'UlJie&.mi1-:JL~tl~'tID*I1W1i9) vhlm,ja2J1'l,1~i'um':i-rn~1vie fJ1~~12Jv , . 

a1lJ1,mi11tJfh..ijI'lL~ell~VllIl'1 vh111L;ffev1L,.aB08;fBtI1LLfl::LL,j~~1Lyjll\i1'U1'lJ n1,.~evitltl1,. 
ceftazidime ~fjmu1~ subpopulation BlmtMm'V1I'1~eUI'l112,ll1~1fJ1G Standard disc 

diffusion LLfl:::n1,;Tn~1 MIC 1,jG11111'f1V1':i1~m.rl~1O) ~1nn1""1fJ~1'U'lJel~ Niumsup et a/. 'Wu11 

uiB'll1~<5e B. pseudomallei ljfh MIC Lvhnu 1-2 wlf1,.ni'2Jvienflt1~V1' 1I1L~fJ~1'UmVl1"L~tI-:JL<5evi .. 
ljfJ1 ceftazidi~e l'Um1l1ru,,~ 'Wu11G11111,.m'M'ihm;,1-MLnfln1"G1~1~·Le,jl'!1~ p-lactamase ~~Lrle 
U1111V1~G1eU MIC 'rlU11 ljfh MIC efJ'i.'U,j1~ 4-8 w1tnfli'2J~enClt1t1\Jl' LLfl:::\i1u'Unl~11LtJ'UEi'U class 

o p-lactamase LVI~el'Un1JfrULe'Ul'!1~ oxacillinase -:nm;1e Raistonia pickettillll1'UL1fl11nflLfiEJ~ 
n'Ul\.lfln1,.i'in~1"e~ Tribuddharat et at. 'WUBu penA v1 encode U'lJ class A p-lactamase 1'lJ 

clinical isolates 'lJe{lL~e 8. pseudomallei ia;Jal.'III~1illjfh MIC 1I1nn11V1'im'Yhnu 64 (i~ 
u1nn11 256 ll1LI'l'm-rlllJieilfl~t1V!' ~1nl\.lflm1ftmnl.'III~1ilLL~I'I~1-ML~'lJ11~~el 8. pseudomallei 

G112J1'!lG1~1~Lel'Ul'!1~ p-lactamase "IIillPlC]V1f'lJ818 W'I::'ri~l\.Iflvielm,.1;{tl11'Un~2J p-lactam Vlfl1EJ 
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.. (12) ..I .!'It ~.,. 'I "0'1 ...1 • ft .. 1.... ... " ~, R
'lI'U1'I 'i1~LU'U~1'I11L'Ue;!u1t1mp.J'VIliltltlG'l'UEl~IiIEltl1 ce aZldlme 1JI'ltI1\l\l:::1Jn1'lG'l'l1~LEl'U~'i11J t-r 

lactamase L;jEl~\l1nl'Um'l~n'li1m'U~thtln~lJ'yj~n~nw-ltIEl1 ceftazidime 11J1~~~,h'Utvlf;uijfi1 MIC" . ~ 

2 11JLfI'ln~'1J1,itlij~~~IiI'l ~~ln~Lfitl~ntln1'l~n'li1'IJtI~ Niumsup et at. ~~,r'Um'l'VIl'laEltlfl111J11~"ltI 
16 standard disc diffusion LLm: MIC tI1v12.iLyjtl~ym~tln1'lG'lt1uelw·h:J1G'111J1'lClfh~'~L~Ell~;j LL~:::• 

v "'" .ci.<::ll d AI ., 1 ' 
v1n~flm'l'VIl'lelElUI'I1m'VIFl'UFl PCR L'rIElVl1t1'U'VIG'I'l1~ Beta-lactamases 1'11t1 'rI'lLl-lEl'l Oxa LL~::: PenA 

'rItl11L;1t1ChtltVlqiijfj'ULVI~1ilLl'lmil'rl1::: Oxa" 'rIU:hL;1El~~ 85 isolates ijV'ULVI~1il~~ L;jtl~\l1mtJ'U 
tdI d ,..r 4:1'" dl " "1 t{f4I

chromosome-encoded v~Cl811L'lImVlm'U G'l11J1'ltlG'l'l1~ beta-lactamase 'i1~G'll-l'rl'Utjf1Un1'l 

'VII'IG'I~~. MIC m2.i~~ LL~mh~hnIil11JVnnvhm'l sequence L~mVl~1ilLL~1'r1tlijm'l mutate ~ 
gj1LLVlti~U1~gj1LLVlti~'lJEl~ oxa gene tI1v'Vht~ MIC G'I~;i'U ~~~m1 oxa gene ~ mutate il'l'hl~L~8

" .,
G'l11mtla~1~ Extended spectrum beta-lactamase (ESBL) mh~hnIil11JFl1'liin1'l'l11L~mVl~1ij1J1 
~1m'l sequencing Lv1Ell!!m'ln~1t1-W\J~'lJEl~fj'U~~mh1~8hJ 

'U8n\l1nm'Un1'l~n'li1~'htl~~I'IL~El B. pseudoma/lei n1'lt~ supplement treatment 

~11JntlU1t1!);j1'U:::\l::~11~n1'l~n'li11~~a;j n1'lFl1tl"l1JJ111:: metabolic acidosis, ketosis, n1'l 
'" II 'I" ".'1 t.... 4. 'I (l3) ..I.... '" ..r . 'I" 0

Fl1tlI'l1J'l:::I'IU'U11'11f1 L'ULaElI'I~ u1t1 ll":::n1'l VlLfl'lEl~'lI1t1V11t1 L" 'i1~u\lvmVlm'U\l:::'lI1V LVlm'l'VI1~1'U. " 
'lJEl~ phagocytic cells ...r~Vlfl1t1~1~1'Ul~;j:ff'U LL~::ti1\l:::ijufl';Elm'l~n'li1~\htl ~~,r'Ufi~LL,j11El1 
ceftazidime v::l~~,,;j~8f11'l~1'U B.. pseudoma//ei LLPin1'll~ supplement treatment ~11Jntltl1 

t1!);j1'U:::nii~fll~ijlil'l1n1'l'ltll'l;j1\i1'!JtI~~U1t1~~:ff'U 
~thtlm~rUV1 ceftazidime El1n1'l12.i~;i'U LL'rI'VIaLtI~v'Um'l~n'li1~1t1El1 imipenem VI~tI 

meropenem ,j1'U1'U 27 ~1t1 'rItl"h ~U1t1t11m'l;j;i'U ~EltlflZ 29.63 LLat:L~tlmlil ~mJflz 18.52 ~ 
LVI~mtJ'Un~l-l~thv~~~~11t1~n'li1~Elm'l~'rItl1tl1~-ql-l'll'ULLflt:t1!)LaUm'l~n'li1 ~~1~~~G'lEll'lfl~tI~ntl 
f11'li'lf1'l11'fJ8~ Cheng et 01. ....tl,:h~u1t1bflLlJ~ElEltlLI'I~G'lmVlrUf11'l~n'li1~1t1El1 ceftazidime LLflZ 

meropenem 1~~~12.iLLIiIMh~n'U ....tl11~U1 VmVl~tlm'l~n'li1V11t1t11 meropenem ijijlil'l1n1'l 

L~mlil ;ElVflZ 19 ~~n1'lrn'li1V11Vtl1 meropenem flL\I'U~n'V\1~L~tlnVl;j~vtlm 'Un1'lrn'li1LL'VI'UEl1 

ceftazidime(lS) l'Un1'l~n'li1LtI~tltlFl111Jb'llEl~ B. pseudomallei' ~ElEl1 meropenem LLflZ 

ceftazidime 'lJB~ Inglis et at ....tll1n1'l'VIl'lelEltl standard disc-diffusion ~1VtI1 meropenem ii 

'li1~L'i1'U1G'1'ltlU1LL~'Utl1 ~~LL~ 22-31 ij~~LlJliI'l LL~zLilElLmVtlLViVtln1'l'VII'IG'ltltlFl111JbVl1v1G 

intracellular MIC LL~Z Conventional MIC ....m1 MIC 'fJa~El1~~ meropenem LL~Z ceftazidime 

ijfi1\1~;i'ULrltl'VIl'lelBtl~1V15 intracellular MIC mh~ijt1m;'~ty(l6) ';1'U~"n1'l'VIl'leltltlfl11l-ll1V11t11G 

standard disc diffusion '!Ja~tl1 ceftazidime ~1'UtVlqj;tltlm: 90 ii'li1~'fJtI~~'i1'U1G'1'lEltl1LLU'UEl1 24­
..... (16)·, .,j "" .r . ~ " ,. .... 

30 lJfli'lLl.JfI~ . 'U'lJruZ'VIn1'H'lf1'111'U'rItl11t:Ji'ln1'l'VII'IG'ltltlFl111JL11'11t1t11 ceftazidime ~l'IfI~Ll'lm8t1i'1:: 

90 ii'fJ'U1I'1L'i1'Utel'lEltl1LLU'Utl1 ceftazidime 1J1nn11V1~ElL'Vhntl 20-28 ij~~LlJliI'l 

l'Un1'l~n'li1 Time killing assays 'lJtI~ Vorachit et al. .... tll1~flf11'l'VII'IG'lEltl'fJtI~tl1 

cotrimoxazole ~ 11.1 n tl doxyclycline 1 ~u ~ LtJ 'U antagonism Lrl tI 'l111.1 1 'VI 1'1 G'I a tl n tl L~a B. 

pseudomallei ~~el1t1Yr'U~~~BLLazb~Eltl1 ceftazidime (17) LL~mh~1'lnIil11J":;1V1rtln1'lrn'li1 
maintenance phase l'U~u1t1hFlLlJ~El8t11fl~G'I f11~~n'li1V11t1fJ1 cotrimoxazole ~11Jntl 

doxyclycline Li]'UL1~1 20 "'t11'11~ ijijVl'l1n1'ln""tlL{j'U~1 (relapse) Lyjtl~;BEJflZ 3 l'U'fJru::~n1'l1~ 
n1'l~f1\~11~1fJtI1 cip,.ofloxacin LLa~ azithromycin iiei'IiI'l1n1'ln""ULtJ'U~1n~;atl~~ 22 ~~,r'Uf11'l 
rn"tt1~1fJEJ1 cotrimoxazole ~11Jntl doxyclycline i1LtJ'U~n'VI1~L~anVl;j~1'Un1'l~n'li1Lv1B1JEl~n1'l 

• 
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u 51 ~ (U. 1 :; ,34 V t .I.!1 . ~ II
natJ~uU'il1 LUl:aUm"j~m~nFl"j~UlJe.J'\J'H.J 1 "j11!J'VIe.JaL'W1:::L-na'WtJ B. pseudomallel LL'W'VII!J~'VI1!J1 

" 
cotrimoxazole +l1,lntJ doxyclycline l'U"!Jru:::~~tI1EJuauh~'WI!J1\J1m\J'UL1a1 61'ULLa:::i'tJmn"tJlt1 

i'tJtI"j:::'VI1ufisihj1'U ~~~flm"j'Vl~G'latJ standard disc diffusion "!Ja~1!J1 ceftazidime 1"'tJ'iL1ru1'!lu 

1G'1"jvtJ'lu.UU81 24 ilfl~Ll.JmLLfl:::iifh MIC LvhntJ 21lJ1P1"jni'l.J;\aiifl~H~;)"j LLfl:::~tl1EJn~lJm~i'tJm 
ceftazidime w'i1mm"j~;ff'U LL'rl'Vlm",m cotrimoxazole ~1lJntJ doxyclycline n~tJlt1i'tJtI'l:::'VI1U 
;\a~lJ1UL"vihNnum"jn~tJLtJ~~1~~ 20 "j1EJ 

~nonftn'li1Flf~ilLLu11~:::hjYitJ ESBl;. producing B. pseudomollei L~IJiYitJ11L:ffmb'U1'Hqj 
q q "va t.o:=f .d"
lJ Oxa ua::: penA V'U LL,1VH~'VIL'VI'U11lJ chromqsome-encoded 'VIG11l.J1"jflG'l"j1~ beta-lactamase 
.. °1",1.1· 1 I ~ °lu"f .... 1"'.d ~ I'll~'Vl-1 lU'IIv'Ul'UltJ1 'Un'llJ beta-lactam '!l~'Vl1 'VIL'IIv B. pseudomaUe/lJLL'U1 'UlJ'Vl"il:::~v;)am 

1V! EJ Lil'W1:::U, ceftazidime ~~ LtJ'UV1'V1ftn~H11.'Um"ji'n'tl1~tl1EJhflLl.JflaaaEJ1~~G'I LLa:::f!1"j
" 

Yi1m"jftfl'li1 sequencing IJim~v~~i1 LL'VIll~"!Ja~~'U~~nri'Thiim"jnmv-w'UqVI7a1~ vh1 "'L "j1'Vl"j1tJ 
... J J II . I ~.I
Yi~'U1n1"j"V81'IIV-3L'IIa B. pseudomo el iila~u 

a1th:lan1'n1MIiH 

1. n1'l9l"j')'ifttto"jv-3ft1EJ Standard disc diffusion, MIC, Combination disc 1~G11lJ1"jfllm'Um"j 
J ..I...~ II 

m1"il'VI1L'IIv 8. pseudomollei 'VlG1'lJ1"jflG'l"j1-3 enzyme ESBL ~~ 

2. ~1nn1"jftmniHl~'WtJ~"mm"jru"!Ja~ ESBL producing B. pseudomollei l'Uh-3YiI!J1tJ1aG1"j"jYia'Vl~ 
tI"j:::G1~fl 'WtJLWu':' beta-Lactamase producing B. pseudomollei n~lJ Oxa iaEJfl::: 100 LLa::: 

.., 0... I '.:IIi ~.&lIt ~,,(.6 I J II 

PenA "jvoa::: 92.94 ;)1l.Jfl1~tJ LLI1I'VI1nYitJ11EJ'U\N 2 1J01"jnfl1V'rl'U1H'IIVL'VIa1'U~:::G'l1lJ1"jflG1'l1~• 
enzyme ESBl 1M 

3.1Yi"jLlJviita.mn:::G1l.J1um"j;)'l1"ilEi'UV'UU'U ESBL producing B. pseudomollei LLG'I~~~~iil1"j1~~4 
4. YitJEiu beta-lactamase producing B. pseudomoltei l'lVL'VIflufl PCR LLI1i'H1n~v~01'l'VI1 ESBL 

producing B. pseudoma({ei fl1"jU1L-8mvlI;hOlJTVi'1 sequencing Li4a~n1"jnfl1EJ-w'Uq"!Ja~Ei'U~.:J2 
i1ru'VI1v\fa11ft ... .."" t'" 'cf,., ... A .,.;.,..: I °1'::"l1ll.JatlG1'''jPl UL18~n1"ja~'!laU1EJ1 LLfl:::G'l1"j Lf1lJ'VIfl1EJ'II'U'lL'W"j1:::;)a-3"~'!la~ 1nm~tI"j::: L'Vl¥! 'VI1 'VI ~ 'II• 

L1fl1'U1'Utunn'ifta-3a'U~1 ~.:J1,J,,11J1"j(lvi1LU'Un1"j1~";'U"11Jri1'V1U'lL1m~Fl1 fln1"j11 

II
"llilLaUilu.u::: 

.QI~ • ~ • .J.o:::i f ., • d .... 
f11"j1Jn1"jU1L'Iv B. pseudomollel 'Vl1Jfl1 MIC > 4 ~o/mllJ1'Vl1fl1'l seqtlenCing LYia~11lJm'lna1EJ 

-W'U~'Uv~Ei'UnijsriiL\J'U chromosome-encoded 'VI~a11i ua:::Fl1"jl'i1n1"jF1n'tl1n~lJ~L.rJ'U plasmid 

mediated MO LW TEM VI~v SHV L.rJ'U~'U . 
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Il1fUnJ1n n 

fl111,.iitJlJil11Lflijmff:un1,)~~tJ 

1. Ashdown's mediun 

TSB 10 g 

Agar 15 g 

1% NeutraL red 5 mL 

0.1% CrystaL violet 5 mL 

OW to 960 mL 
0o .. ., ...1 o...r .r '" 

Autoclave 121 C 15 U1'r1 Ua1lJ1lJ1e:llJ'Vl water bath 40-50 C ~lJe:l81\J11'naV-3~'!Ie:l~vua-3, 
'1JlJl~~a-3ijm;lJ~ftl~~~lJ 
GLyceroL (steriLe) .40 mL 


Gentamycin (40 mg/mL) 125 J.ll 


2. Muller Hinton Agar (MHA) 

MHA 38 g 

OW 1000 ml 

Autoclave 1210 
C 15 u1ii U~1~'V1a-3UU"1um\-t1'StJ"e:l~L;ffe:l 

3. MuLler Hinton Broth (MHB) 

MHB 30g 

OW 1000 ml 

a:::a1C11~L-U1rllJ~ Autoclave 121 0 C 15 u1Vi 

• 
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6. 	 fl1'U1i1§Jfl11:u1i1U1tyLUUWLf11:f (LLflOPh~1il1n1ftlO1~f1nWl) ':i:'4f11'tJ11'U101"i 

• 	 Microbiolosy 

- Microbiolosy and antibiotic resistance, nosocomial infections 

- MolecuLar immunolosy 

Immunology of bacterial infection 


- Melioidosis 


7. 	 tJ':i:flU01"iNilLfla1-ljfl~nun1'iunn':i~1'U1..ija~~.f11EllfJLu'l::1l1aUeln'lh:Lflf11tila':i::U• 
flfl1'UJl1'Wt'Un1':in1'n;'1~a'hLUU ~ei1'U'UJ01':i \11111U1 1II~fI~'b:U1~a 

7.1 	 ~ti1\J1fJn1'ur.n.J':'1\J1~V: 
"" " ~.,'IItlLLf.J'U'I1'U1\1EJ 

1. L~t!'1m"iiu\loEJm"iG'l~1'1Lt!'Ul'i12ILU~1UaRPlfL)..!G'I 'IIiltil q'YI'B"ll tJ1 V"llfl'lL:at! Burkholderia 

pseudamallei ~..,ul '1..11 ':i.:J'na1U1aG'l'I'I"'~VI~th:G'I'Ifi· 
7.2 	 ~1'VIu11R·Nm'Ii..ijtl: 


~t!1R~'1m'I1..ijEJ 


1. L~t!'1q'YI'B~1'ULLuflvMtJ'Utl.:JG'l1'IG'lt1ti1G'1l,1'U1,,~lVltJ~m:at! Burkhol deria pseudomallei 

2. m'If!n~1qVl~m'IaVl~:::~uJ1'l1al'ULat!VI"llt!'1G'11 'IG'lt1V1~rh'U~t! n 1'1..1 'VI1~v1Lt1ULU1'V111'U 
., ... 1 r t.I ~.t.

3. m'IPI'I1 \lfI Vln-lt!.:J LLa::: m"iVl1f11111-qn"llt!.:Jm'IG'I 'I1'1 L'€l'U "II),,! LUm LLa Rm LlIG'I'II'U VlCJVlI5 

"ll tJ1tJ"llfl.:JL:at! Burkhalderia pseudomallei~..,ul '1..11'I'I"'v1u:laG'l'I"i"'~'YI'Bth:::G'I'Ifi 
4. m"iPl'I1\1'V11'11iltillltJ.:J1Tr"'LtlllTi1mi1lL~EJ.:J~.:J~1m 'YIf1ilfl E61E7 nested multiplex 

.. 	 .. ,.,f n: .......·1 1peR LG'llItJUPl1U'I'II..,EJ1n'H;lJ 'IfI~u1E111:::L 'I.:J u1nllVlan 

" " 
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5. ~iI1B1'Y1i11J)ijfi'lJn'U LLa~01'lLi1ftn1'~mlULu'U.J'1viLfiEJ1-UeJ'I nUn1'lbnl'lli.lleJ~al1"IJeJ'I m'l~V1" 	 , 
L~t1 Burkholderia pseudoma(lei 
11_ _.., 

~'l"UJ1~a 
'II 	 " " 

1. n1'l1-n'1b;;11'l;;1'U L'YIPl L~mi11.nan1'l&1i\,'J LeJ'U11111LU~hbbaflm LlJ"''!!iiVl'l'YIB''IJEJ1 EJ"IJeJ'I L~eJ 
Burkholderia pseudomallei 

2. n1':i1ih)om.",v'U"'~1'1LeJ'Ul"IJ:ULi.l~1LLaf1Vl1LlJ;;1'!!iiVl'l'YIi"IJEJ1V"IJeJ'IL~tl Burk,holderia 

pseudomallei lVlviG multiplex PCR . 

3.01':iLL"'V1'1t1eJn"IJeJ'Ifl'leJufl'l11lhM'U p53 leJll1ritJ'ilJ L ~tlti'l;ff~EJ1mru1 'lfl~\I1VlJ~L~'1 
'.I1m.jVl~n ~l1vn1'leltllJ8lJij1Luo&11P1LfllJij;;1'Y1; . 

4. nTHL&1Vl'ltltlfl"IJtI'I MHC class I L"ijeJ'U~1ti'l;fftl'l~EJ1mru1'ifl~iJ1VlJ~ L~'1U1nlJVlan 
'II 	 " 

tl1Vn1 'ieJtllJ8lJij1 1 'U~'"1~LfllJij,,'rI; 
4o ..... 	 .,J" 0 ~ tI 
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;)1 5.a1 5 .ell dg" Q.J', AlIt, ff 0 .. 

'. '. L'nfl."fm'1".fLLW'nllLLa::n1UIl1W1I111f1 'U'ft'Ufi9l'UUtJtJ 
-",..::.:;..f J.oURNAl OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE 

!II' 

A11l.1119l0tn ceftazidime 110-31;0 Burkholderia pseudomallei 

';llfl ~ihtll'i-3'n tl1111 (;l i:1'i'i'nilYlii1Jr.:i.'Mft 
'IJ 

'" ,
tJlIfI~lItJ 

. ;1,,r .I '1 - 1 ~ !!L.T '" '" '" '" ~Burkholderia pseudo mallei tUUL'iHlal L'I1l1l'1fl tI 1VlllH'H)tI EI flga lmulA" LnEl,)'lJtI~f)lJmfl11 Ua~Hl'I~UlJ1J 

InVlhVl~~ l~tIL'Un7Z11" laf)~tlt:h~ lQfJlJW"U LlJ;lZfl11~Vll~tI i~f)r~ fJ1 ceftazidime lUum~ilfJlJLi'l'Ufl1'lrm~11~f)fh~Vl 
l~tI B. pseudomallei 1I1lqlh:;"~~'lJf)~fl1'l~mndL~tll'I~amJmllJhu&:aJ1 cefiazidime ~tIL~tI B. pseudomallei 

~l'lfJ1li standard disc diffusion Im:;fl11l'1Yl"tllJ minimal inhibitory concentralioo (MIC) LU1~tI~1'U1'U 78 ~,)tI~l~~ 
llfJfl1~vlfl ~lhEl~ lih~~f)1~~fl1!l1vth~VlfJ1lJ1J;l'a'l'lVlal'lilh:;a~v'l~~ ll~ l~f)'U"qftimEI'U 2553 i\~ L~tI'UVlq1!lmVllJ 2554 

UJ;l:;LmumYitl1Jn1Ji1uiim-lan1'l~f)1!Il'IJf)~~ihfJ ~J;lfl1'll'l~atl1JUaYl~L";L-thJ'h B. pseudomallei 11vitltll ceftazidime 

~'H.fli standard disc diffusion UJ;l:;iiAl MIC < 1-2 1).1lfl'lfl1lJviailaaaill 8m"t~illmru1E1~1~1lJfl1'l1fl1!l1~1t1t11- ~ 

B. pseudomallei. MIC, Standard disc diffusion 

l1Y1l11~OUViYl!J9Ilf1~~ LLtl::nTHlTllTHU~'U lImi'l'lOl~O~1Jg'il'l1'1ilil 
85 llll'l,uffl glll~1'l th ifltl11~'\.I'liTi11J i·nrlVl~1Jtl'il'lf1ilil 34190 

2 mhtJ~tl;j1iYltn "'ll1tJ\11U~1II1tl::ith'i::1-lhl'l~VlI;tl 'h-lVitJ11JltlflnViilYlBth::fKft 

i-lmVl~1Jtl'11'lf1ilil 34190 

* ~1J~VI'lftl1J1JYlVl111J 
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Ul1UliflU\liJiJ 
ORIGINAL ARTICLE 

Susceptibility of ceftazidime for Burkholderia pseudomallei in patients at 
Sapprasithiprasong Hospital 


Abstract 
Burkholderia pseudomallei is the causative agent of melioidosis. a disease that can involve acute 

septicemia and chronic infection. Ceftazidime is the most popular choice of therapy for the eradication of B. 

pseudomallei. The aim of this study was to test the antimicrobial activity of ceftazidime applied to B. pseu­

do mallei by standard disc diffusion and minimal inhibitory concentration (MIC). ~ total of 78' isolates of B. 

pseudomallei from patients admitted to Sapprasithiprasong Hospital between November 2010 to May 2011 

were included in this study. Medical records of the patients were reviewed. It was shown that B. pseudomallei 

was susceptible to ceftazidime by standard disc diffusion with MICs of S 1 - 2 Ilg/ml. However, only 30.3 

% of the patients receiving ceftazidime were recovered. 

Keywords: B. pseudomallei. MIC, Standard disc diffusion 

ICollege of Medicine and Public Health, Ubon-Ratchathani University 
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tJ'rnh ......hfll~l\ ~HHJlYlfhutl'Uhfl~Yl L4e~iiftll'H\Il~1111fl UUflYll'itJ 
!'It X ......1:'1 '" "'.~ J", oJ oJL~tl Burkholderia pseudomallei L~'UIlUfri1118ILfl·.n.HUJ LlJ'U I'lltlUUftl1mmUtifl ,I'I1I1fl ~lJ1VYl L'II1'SUfl1'.i'Sfl1-l1 

1U;l'1 uYi'l 1Ilflfl17Afl1nVllrhI'l11~'lffl,.tHl'.ifll~atletJlYl l'U1'5'lYl Vl1J1" ~'.i'.iYfaYliiu'.i::ft.:)~~'I uvi L~6'U'I'l q9'1~ fl1 tJ'U 

a ft1'Ufl11'1 1II::1'Utltlfl 1 ~ tJ'Il'HUtl ~'I frhfl1R~'Wl'!l tJ'IU7:: LYIf1 2553 (i'l L~tl'UWqllfl1l'l~ 2554 1U1J;lULfl'U B. pseu­

eV1\IiiumhAtyfi6 U7::J.nru 8-10 L,h(l) l~fJLilm::~'ImYl domallei 1Yl tJ fll'SYlI'l6emmi;Lflii Ul:I::YlI'I fl6UUnmtil 

~ ''''..'I ~ IV u u A: A.r
Q1HITI'lS1i1'U VllJ11J:;!ultJYlI'!IlnJfll'.i'.ifllfl L'U'6'I1l1flIllYlI'lltl B. Y11'11Jil~~n'Unu polyclonalll":: monoclonal antibodies(6) 

pseudomaUei l'U hm811J1l:1ft77Vlal1iu7::ft-3A l~HHilgtJ f11'iYlYlfl8Uft11J111R1tJ'1i Standard disc 

i1a:: 150-170 fl'U LLa::~ih fJf;h'Ul'YlqjLamlll~ltJfl11::9i~ diffusion 
x, .... x B ud II' , .. .. x 1 X

L'IItl 'Um::UftLl:IElYl 1'116 . pse oma el al~17tmnty L\iI'.itJ~L'II6 YlUlVl1::Latl'lU'U Ashdown's agar 1Il:1:: 

l?1m'U~'ULLa::Jl(2) LLl:I::Ylu'h ~iba~m~'Ul'.ifll'U'tll'1t1?j ~'U L~6fl 1 LflLa\l L~£J'Il'U trypticase soy broth (Hardy Di­
A: A X 44.J., U itA "-d'

L'Utl'l'illfl\llYl L'IIEl'illfl ltUl'll1 L'.wYl'lltl'U\fl16~ 'UtI'UI'!Il'\1n'lfl1fJ agnostics Criterion, Santa Maria, USA) l.hluu~L'V!lz 
Xci ~1 ,.., d IY11'1Ul~LLe.ll:I L~tl B. pseudomallei Ltl'Uall'H~'lJtl'lh?l~Yl L'II6Yl 37°C 24 '111 m l,.m~ltJflll~L'.Il 200 '.i6U\iltlx, .... ... 1 .. .., .. ~ '" X 1"'!fL.. • "i XL'II6 'U~~'lf'Umflm7(lUa:: 20 Lll:l:;~1'l11~'fIJIL'.i'l YltJ~6\l1'.il 'U1Yl 'il1fl'U'UL\lI'.illm1J8 "llJl.I .mId-log phase tl'l8~~ L'1Itl 

fll'.i\lll£J~'Iti'lltltJl:I:: 60-80(3) ~t11tJhrH~ih)'f)a,~aftrl1'U 1 ilaaa\ll'.i fH1'U TSB 50 ilal\a\ll'S Ll"::1.hluu~l'U~u~ 
X , " d I .. ~ 

1'YltY Lfl'U~ibtJi\iihflU7::~1~ltJ ~fi6'Ullth L'li'U LU1'Yl11'U 1Vl1::L'IItl 37°C llaZL"U1tmJft1l~I'Sl 200 '.i6U\lI6'U1Yl LlJ'U 

1 .. ~I"'.J "'.'1 ' .r v ~ • "'.'1 ..Il:Il1tJl1l1'1 Lu'U\lI'U '11'1 J:;! u1 tJ Ll1al'U~mlJ'Ufl'l~~ultJYI'S:;UU na1 3 ,111m lIa::U~Ufl111J'1j'U1m?1IYilnu McFarland 
, !'('1"'''' 0"11 x, x u'f1il~~n'Ulll~ i'l~ltJvitlm7Gi~I~6l'U~'Illlt1a6~ ~t11tJ1'51'1 No, 0.5 'II1J.lVl'Uf11a nfl;)1fl1'11fl ~~ 1'116 lLa:: .1tJa'lU'U 

~ '4 w 

.. 1'~ .I. ... xl'" .!In- vmatltltJ Yl~aYl\lll'lL'IItl 'Um::LLftll:l6(il11 ~ tlWfll'.i7fl1-l111:: mm'S Mueller Hinton agar (Hardy Diagnostics) 'il1fl 

LatJ1n\llfl1a1'U 24-48 i11~'1 "a.:,'iI1flii61fl17UMNua:: ..r'Ul1'1 paper disc 'ufl'lm ceftazidime '!I'Ull'l 30 !lgl 

L~ tJ~\lIi6tJa:: 80-90(4) i1'i1~U'Utll ceftazidime ~~HtJ'U disc (Oxoid, Basingstoke, Hants, UK) l.hluu~ 37°C 
'" .J .11""" "'.'1 .1.. X ,YJ1'1 Ll:Itlfl'l1'U'IYl 'II'.ifl1n~u1tJYl\lll'lL'1Ie B. pseudomallel Ifl'Umn 24 ,111~'I Ul:l::th'UNaL~tJ1~'II'Ul1'1u~mul'11'Ul6 

hWfm~I'I Lfl'UL1l:11 10-14 1'U iifmAfl1!11WU11fl17111tll 76U, paper disc (inhibition zone) fllu~~~ruf11Vlfl1'S 

ceftazidime uvi Lti'U'1I::al'l~\lI'.ilfl1'.i\llltJ1~iN16tJa:: 50(5) Y11'1i:W'Ill'ltJYlI'lCf6UU1 ceftazidime nlJL~fl Escherichia 

LLa::u'Illliim'.i71 tJ'Il'UNa fl1'.iYll'lfteUft11~111l6'1tll ceftazi- coli ATCC 25922 1~'II'Ult1U~nrul'll'U1ft'.i6U6J paper 

d· .,jX, x B d II'"'''''' d d d'Ime YlYltl\ll6L'IIe . pseu oma el tllEl11i stan ar ISC disc tl~1'U';1'1 25-32 ilaa~\lI'.i (mm) Ll'laHlflruoHfll'.l 

diffusion 6 Vl'11'.ifi\lll~ LLm,jVlUfl1'.i71tJ'I"Nfl17~6vitlU1 LLU"mltJll~ Petfonnance standards for antimicrobial 

ceftazidime ?11tJfl17Yl~ft6U?11tJ1i standard disc diffu­ susceptibility testing: sixteenth informational supple­

sion nU'IVlU11 ~ib tJi\lmu fl1'.i~fl'Iml1atJ1 ceftazidime ment dl11~UtJ1 ceftazidime ~'Ii1 Resistant (R) ::; 14 

u'II'l'liia\ll'.i1 fll7\l11tJ UaZVl1J'J1 tJ'Il'Ufl17ffUID'"m6'117fl1'U mm, Intermediately susceptible (1) 15-17 mm lim: 
.., .I. (4) ~ :> x...... 1 I A ~ 1 
6\l171Yl~'I fl.17I'1fl1-llfl'.i'l'Um\llQu'S::ft'lft 11'fflt't fl1-llI111~ 1 Susceptible (S) ~ 18 mm(14) 

'fH)'ItJl ceftazidime 1Il1uii standard disc diffusion llaz nl111Ylfl8lJft11J1bR101B MIC 

YlYlfWU minimal inhibitory concentration (MIC) nntJu Yll'lft6U MIC L~fJ'f~YlYll'lfteU'IIfl'l Sensititre 
.. oj "'.'1 .,j_ X . .I.oJ

LYlfJUnm-lMl'S1fl1-l1J:;!u1fJYl\llYlL'II6 B. pseudomallel Yl Non-Fermenter plate (TREK Diagnostic systems, ' 

LLtJflM1I1fl~lh tJ~ l;h~ufl1'.1~fl1-l11'Uh'lWtJl1J1"t'l'.l'.iVlHYlii Biosciences Inc,., Magellan, USA) ~iil"l11~L.u~ii'U'ilfl'lU1 
U'S::ft'll'1 ~'I LLviL~tl'UVlt1A~fl1tJ'U 2553 iN litl'UVlq1-lf11fl~ ceftazidime ~1..n'Ufll'SYltlft8Utl~''U'li1'1 1-16 1~ll"l7fl~~ 
2554 , .. -- .. X .1 0 1 X 11116~l:Il:Ia\ll'S q.tglml) 1\lI'.IfJJ.ll'titlYl'UlmYl~ft6U I'lfj Ll:ItJ'I 'U 

Ashdown's agar II"Zlatlfl 3-5 Ll"Ill:1ih~V"'I1'UJ1flfi''U 
U'SlA;)lfl1~8 3 ilaaa\ll7 UWft11~~'U1"'lYilntJ McFarland 
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No. 0.5 :U1mrU~l'Im 10 ll-1il"l1iiYl1 (~L) lrlfl~lt.1·h.1'l1f1t11'1 
~il Mueller Hinton broth with N-tris(hydroxymethyI) 

methyl-2-aminoethanesulfonic acid; 2-(2-[hydroxy­

l,l-bis(hydroxymethyl)ethyl] amino) ethane sulfonic 

acid, C H NO S (TES) buffer 11 iiaiiiiVl1 Nfll-l'lM 
6 15 II 

~'li1nu~ ~I'I Lit1l-11 50 ll-1il'l1iiYl1 Lrlfl~lt.11u Sensititre 
" 

Non-Fermenter plate llt111h1t.1ul-I 37°C LrJUI1f11 24 
..:-, , '" .I .. lI..t <I 
'lS1l-1~ LLfI::t11UNa tn'H'll-JYll-l L'lSt1'l1U:U::L'HUm1~flYl::flt1l,j 

'llt1~l'lSfltlLilum::Vjl-Jt1~nU'H'll-l ri1U MIC ~~11l-1L'lil-l'liU~1 
ql'l~l,jfl'lJm'IVlflVl::flt1U il'luil'H'll-J positive ~~fllJ\1l::flt1U 

. L'lSafl1umll-l um:: negative control ~-ll,j'YilJ\il::flt1UL'lSatl 
LU'Htll-l il'ltJLiLflru'rlm'I ullfl NaVl1l-1' Performance stand­

ards for antimicrobial susceptibility testing: sixteenth 

informational supplement a1'Himn ceftazidime ~~il 
R ~ 32 Ilg/ml, S ::;; 8 ~g1ml(l4) Reference strain LrJU 

Pseudomonas aeruginosa ATCC 27853 iYltJilrh MIC 

1-4 Ilglml 

.uo:yafl1'iimf1~ihu 
d " tV 1'..'1 .J A

LfllJ'Ut1'Ja fl11'Jfl~1 ~u1un f.la fl1'JL'Yi1:: L'lIt1'YilJ B. 

pseudomallei 1l1flu'UYiflNafl11imm't1~~ihu (medical 

record) 

<I., "'iJ.I lI.
1l1flfl1'JLfllJ'lIt1'JfllIj 1UYlNafl11L'Yi1::L'lIt1'YilJ B. 

pseudomallei ~ L'li1ilJ fll'Jimnl'U h-l'Yi U1lJ1aa'J'J'YiaYli 

t.I'I::a-l~ tf~LL~ L~t1'Uflt)liifl1u'U 2553 O-l Lilt1'U'Yit)'tIflll'll-l 
4, 0 t.o=l ...J l' ...2554 l-J1)1'U1'U 78 'J1U U'Ha-lYlfllJt11U 'Hf\ll-I11l1flLat11il 

(it1ua:: 71) 'JD-lfl-ll-l1LiJ'U'H'Ut1-l~~1l1mrrU1::~1-l'1L'.Iiu ~lJ 
1V1 t.It11il (fDua:: 15) LCfl-J'H::' (iDua:: 11) ua::uafll1:; 

·tft1UfI:; 3) . Nafl1'JY1Ylat1lJI"l11l-1huD,u4a B. pseudomal­

lei ~flf:n ceftazidime ~1uii standard disc diffusion 'YilJ 

11 B. pseudomallei i'Dua:: 97.4 11~DU1 ceftazidime 

ua:: intermediately susceptible i't1ua:: 2.6 iIilUil'!i1-l 

'lID-li'lS'UlflnllJ'1 UN'Um v1-l LL~ 15-28 iifliimVl'J (J11~ 

1) mflfl11fmm:; 90 il"ll'U1611wlt1'JDlJ'1uNUE.mnflfl11 

'H;DL'vhnlJ 20 iiaii Ll-J~'J Ratnnt61flt1'lJ MIC ~1tJm 

ceftazidime ilr;' MIC::;; 1 'bJlfl1nn..vit1iianfiYl'J ~l'U1U 

31 isolates (fDua:: 39.2) ~hiA1 inhibition zone l'U'H1-l 

15-28 mm LLa:: MIC 2 'bJlfl1ftDlviDiiaaaYl'J ~1'U1'U 

47 isolates (fDua:; 60.2) l11A1 inhibition zone Lu1I1-l 
_I~ .­19-28 mm (Ill" 2) 1l1flfllntRtl81.IRfI'tID-l11i MIC u,,:; 

1il standard disc diffusion MU Mann~Whitney test. 'YilJ 

11mm1'JJI~flt1lJ'lIa-3-rr-lflailibhimfl.nlnu (P~ 0.125) 

1u~lU1'UNiJ1U 78 ';ilo'MlJf11'Jifl'l~.l1~1UtJ1.. 
ceftazidime ~1'U1'U 66 nu lla:'bJ1~i'lJm'J-lfl'tll~1t1t11 

ceftazidime ~1'U1l,J 12 11U t.I1:ftaU~1tJ ~iJ1t1 Lntl:jf)Yl 

rl"El'ULMU1~1'U1'U 3 'J1uua::RanTfnRat1lJ MIC LfhnlJ 2 

ll-1il'l'Jfl-ll-J~Dii"aaYl'J UmlOd.M1'bfi'fl1-Jl9it1m'J-l'YitJ11J1a 

'lfl-l'lS'U ~1l,J1'U 2 'J1U 1,jCfift11rnnnm'J'tIaflt1lJtl1U~1'U1'U 

6 'J1U ua::1~-llJU1 cotrimoxazole lla:; doxyclycline 

flt1lJ111¥lJl.h::Yl1'UviD~u1'U 1 no 111mil-l~iJ1a~MlJtJ1 
ceftazidime -rr-l 66 11U mrlnli:N;l1n~y)flJmLLa1 LaU 

:jf)Yl ~1U1'U 9 'J1U Nafl1nt91tltnJ MIC Lfhrl'tJ 21l-1iI'l1fl¥l-J 

l'it1iiflnnYl'J ~1'U1'U 7 isolates Ila: MIC ::; 1 ll-1il"l'Jfl-ll-l 

l'iailaanYl'J ~1'U1'U 2 isolates lm1'U1'UilLauiiYl'Ht1-lLM 

til ceftazidime 1t.1 LvhN 1 -l'U 161u1MlJU1'l1'U1~ 2 fl-ll-l 

1'U"':;l'lf-l ~1U1'U 6 'J1U il~OR6Utl'Ut1-lI'iDtJ1~ mU\llfl 

hI'lLL"'::UflYl6t1'\:ff\ll~Ll1mrWru't\';hu1'U 20 'J1U (ft1tJfI:: 

30.3) flti~;jL~ailfi1 MIC 2 'bJlf11ml-l~DiiaafiYl'J ~1'U1'U 
15 isolates ua:: MIC::;; 1 'bJlf11ftillI'iDiiani'iYl'J ~1'U1'U 

5 isolates u"::'Ht1-3\llfl1ftfutn ceftazidime LLi51t11fl".I1,j~ 
.t • .. .I ~~ • "". '" '1'lI'U1l1'U1'U 4611U (1Dua:: 69.7) 'lRt,fU1UL'Ha1U Ll-Ifll-J'i'I'J Ll1 

D~viD 'IIDflt1lJ'U1U ~1'U1'U 16 nu (166a:: 24.2) ua::Lau 
4A 0 !V ,.J '" 
'lI1Yl 1l1'U1'U 3 'J1U ('JDua:: 4.5) (wm~Yl 1) ua::UflYlU 

Lt.I~U'U61LiJ'UtJ1 imipenem ma meropenem ~lU1U 27 

'J1U (f"Elua:: 40.9) ".,t1-3\llmt.l~OlImUt11~iJ1a"El1n1'J~~U· 
1I1'U1'U 8 'J1 tI L1'YiYlurl-l fl"U'hJi'mn,wm'J-lfl611J1 fI'l,fl-l'll'U 

5 'J1(1 LaU~Yl 5 11U ua:t.lfiunm1ifl'tl1 9 'I1U 
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J ... ....'1 J X •
~nn~YI 1 "(Ja~fI~u1ElYlV'lUL'lIa R pseudomallei ~lU1U 78 'jlEl 

M71J Ell cotri­ lfhJf) \II l~a~~, d.1lfia \IIa1J{lua~~ 1"'" 1 ,,,,.if~'j1JEllfl1f11'j lJ~"(JU 46 nEl 

moxazole (3) ,,.a~ 111ElU1 El 

+ doxycy­ ,,,. (20) J 
III 'n m.Wl 1~a;rY'l'jl'i1 Latl;j1~ 

cline (6) .. (27)" 
, 

(3)6fJ 'jV'l. 

(1) (16) 

< 1 0 0 2 0 5 24 0 0 

2 1 3 4 2 15 3 16 3 

l1lJ1ml1~: L1l5t1'UtI1 = L1l5UUEllLflu lmipenem'Mle Meropenem 

~hJ1'5wua:allb~afll'5AfUf1 
.r B >I ...1 1'" ".'l-..I ..L~fl . pseuugmallel YllUm \II'i)10';!lUfJ1Il1l1 

71Jfm7fl1~nlu1'j~V'I Ell1Jl a{l'j'j'YttlYlill-s::{I-3R i-3uR ltieu 

Vltl~~f11UU 2553 O~ L~aul'Iqllfl1f1lJ 2554 tl'UlU 78 

'jlU ~afll'jYl'il{la1J1"I11lJ11IJlaEll~1'U~'n;i"~'HJ11i standard 

disc diffusion 'Yt1J11L~a~ Llun1~tf-3lnJ\IIilfl11J.lh~h)U1 
ceftazidime 1flEl'n:: 97.4 Ua::ilYil MIC.:s 1 mlf1'ioUi~a 

ilaaall)'j 1flua:: 39.2 ua:: 2 llJlf1'.Joi'lJ~ailaaa,,'i faa 

a~ 60.21'U'iilu1'Utiu1t1tf~l1J.l~ 78 'ilfJMi'1J0l'.J7mnA1U.. 
U1 ceftazidime ~1'U1'U 66 'jlt1 tiihumfJ'i)lnl1~ua::llmIl1.. 
fl'l!qp~111na1J,jl'U1~ 1l1U1'U 20 'J1a ua::R'ihainnu 

46 'jlU ihMIHn ceftazidime U"161f1111~;fu UYm8 
.1..1 OJ ?o 1 ,,,,.r ..l 'I' !tv v
IlJ"U'UEll'.JnlllllJUtI1 unqlJYlu'j~lI'U Ul~~1'UllJaJ.lft1l'TIJ 

ov t ..J S ~Cl ' 111 A fiI d 
fll'j1fllllVifl U,,::1J1-3 \I1U Ii;! U1I1V1 'i}ln'Ua~" l1J&:I9t'lR::l11'U 

M11U1711 fl"f111Y1~ (Ia1JY'l11lJ11"(J8~al ceftazidime lu 

l1a8~~afl~-3f11'jYl~{Ia1J~1U standard disc diffusion 

""::m'j~fllll MIC 'iI::llt'U11t11f11lJl'.J(\Umr-3l~81ti9i IlR~ 
., J. III" til"U1t1'Jflua:: 69.7 VlV'l1J11 ~am'j'jnlll\lJa8~flafHfl1JNanl:i 

't1~{Ifl1Jfl11lJl1Y11-3'11~NlliiUiilf11'.J 0-3 u17'h ceftazidime'it! 

LtJUEJl third generation cephalosporin ~-3C11J.ll108f}nq-ni 
1~n11-31uf11'jvi fl ~1'UU1JflVi 11 tltf~ lL1JflVi I;aflilJ.lIlnnnnfl 

4.t:t .-=t ,t, Sf 

Ll"'::U1JrlVlL'.JtI Ufl'.Jl-la1J U"'~l-lqYl1i\lltllillU Pseudomonas 

aeruginosa EJlilqYl~ bactericidal U'n::80ntpri"lt.om'j 

a1Je'lfll'j{ln~ ~u~ L'lS",6"(Je~ LL1JY'lVi l~lIl~tI~1Jfi'1J penicillin­

binding protein (PEP) LL'n::fll'jfl'.J::~umul11~ autolysin 

,h1'l11L1JrlVi L1mj6t1{1"'lEl~1 Ln~(7) a ul~1'j~lilllJrI1'Siifll'.J 

~nlll minimum" bactericidal concentration (MBC) L~8 
, , .r 1"'" ... 1 ' , "1.1:-1 ... .,1", , 'I " 

~11EJ11:11lJl'jfl'JJ1L1I8 ~~l1'J6 lJllHllu u'il'iltlYllJ~Mlnfl1'j!'I1 

ceftazidime Ll"11111~flatll'i1::ilalll1~lJ1'i11fll1t'nai1'i1~tI 

L'lS'U l~n B. pseudomallei ~ utlnl~'ill ntiu1 EJ LrlflUllJl 
" 

"I 1" "' ... :, X 1'" ,Y1~f181J1"I11lJ 11 l1fl"'fll'.JVl~an1JYI{llJ.ll'.JflU1JtI-3111fl ~ LLIil 

'I' "'u .. '" ....IX,!'Un~fl1uf;! 1 tlm'ill-lI'YtU~1J1~11l"'nYl~t} Illfl ceftazidime . . 
.r::4 , .... :to" -=- , .., .- I) 

Yl'.Jfl~'illn fll'j \I n'JJ1~1 tI,tll LI'n1l-l fll'.J UU~1lI1 Ll'IlJ'ill'U1'U 111J1J 

binary fission U1J.ll~fll'j\llfl1J{I'Utl~lllnU11~~ (S) ua::m'.J 

'fll-Jl~1t1 ceftazidime iltla1il~LfhJ~l1"lt1ll'.J::fl1'.J LW il' 

N",\lifl'.J::1J1Jll'.J::{I1Y1 '.J::U1J Ifh) ~111BijlliimEJ1IJil111flU 

In~~u ~U1 EJ1J1~nql-lm'ill111:11l-Jl'jflYlU~fl ~fl1il~ lfiu~'!Ifl~ 
U111-ilvi'(9) "111,n1-ia~i'l11\l71Jm'ji'nlllvifl uli~1,j1:11lJl'jfl 

IS'" 1 0'" ,X SI 0" X..d IA" , ' 
1'!I1 llm\lYl L1I81~l1lJYl YI11'I11'H6't1 LlIaafl EJ~fl EJl Ufl:: 11m 
IV.e:O .K,.:- v.:f. 

1'l11V'1lJ\llU1U m'j~fl\ll8U1 ceftazidime Ll'IU-31J1'l sub­

population m\ll'h'11t11'.J't1~{Ifl1Jflilll11~1U1~ standard 

,disc diffusien lia::m'.JAfllll MIC 1~1:11lJ1'jfllll'.J1'i1V'1u 
MOO) 'illnm'.J'jlEJ-31'UlIn-3 Niumsup et al. l'Iu:h,rlmh 

JiB d'''' ,0.1 1""L'Hfl . pseu omalleL J.lfll MIC lYlln1J 1-2 l-l LmmlJ 
, .- ~~ 11. 1 "f X J... 

I'lfllJ"""IlI'j J.ll L"'tI~ Um111'j l'ntl'll1lB't1lJUl ceftazidirne 

lumlJ1N\1~ Yl1J111:11lJl'j fl Ll1ll EJ1Ul1111f)~fl1'.Ja11~ lflU 1'Hll 
R I ..d .4 0 t .r::4 I

1-'- actamase '1f~llJflUlmYlYla81J MIC V'lU11 lJl"ll MIC 

fltJi'U'lh~ 4-81lJlr1'.Jni'J.llriflil",fjfjl.ll'S LL,,::,)iLl~flhHllfJU 



au class D ~-lactamase 1'YIiimulunmau1'Uu oxacil­ Inglis et al. 'VlU11n1'l'YI~aau standard disc diffusion 

linase ;J1fH;tl Ralstonia pickettii(11i 1umnlnaLAtH vl1t1Ul meropenem il'li1-3lwhmlu"luNum ~~uvi 22-31 

mmam'lAfll-Jl'!lfl-l Tribuddharat et al. 'Vluau penA ~ . i'laihlJVl1 lla::lrl~)lmUU lYiuUfl11'Y1VlaaUIi'l1l)l11vl1U1i 

encode uu class A ~-lactamase 1u clinical isolates '!J0-3 intracellular MIC ua:: conventional MIC 'VlU1l MIC 
x ." 11 • 11... • ....

L'lSfl B. pseudomallel 'U-3l'tftlL'HalUlJq:Jl MIC lllfln11f1'la 'lJa~Ul..r-3 meropenem LIlt:: ceftazidime ilril\l~~Ulrltl 
lyhnu 64 n-3111flfl'h 256 1lJlf1'lflrlJl9ltl;Jaaavt'l Uafll'l 'YI~fHlUvl1U1fi intracellular MIC tlvl-3ilumh~ty(!61 a1u 

!:! .:1 1"'d'X .i'ln'l!l1l11alU Ufl\iH 'Hi'HU11 L'tfa B. pseudomallel allJl'la Nafl11'Y1~aaUIi'l11).J11Y11tJ1» standard ~Hsc diffusion tltl~ 

a~1-3ltlu1'Ull ~-lactamase 'llii~'l:rlitltnU ua::a-3Uavlllfl11 Ul ceftazidime ~hui'Hqj1atla:: 90 i'l,n-3'!1a-31'UuLa'ltlu"1 

1-iUl1umllJ ~-lactam mnU'lIri~(12) ';'HlIu1~111u~i11u uNum 24-30 ;Jaa L)..I1'I1116
) 1Utlm::iirmAfl'l!lld'VlUl1NfI 

mim!P1tluautl-3li!mn ceftazidime 1"'~011l1l::ilfl1'la11-3 fl1'll1~aaUq:J11)..1hvl1t1m ceftazidime flVlfl-ll~UltlUCl::. 
lou11111 ~-lactamase oaH11~?I1lJYl11ilfmAfl1nvio'il'N 90 iltlUl~L'UulC1'laU"lLlNUUl ceftazidime ).Jlflf111'H1tl 
x • x . .... '" "':'I RL'tftlnqlJU11lJtJUYlfl1U\'pJfl1'lfl11-3 Lau l'U).!-I p-Iactamase LyilflU 20-28 ilaallJ?I'l 

'H10m L~0-3'J1fl1ufl11AmHd'1u~ihaflq).!~rfllll~1UU1· iUtn'l~fl1-Jl time killing assays '!ItN Voracbit 

ceftazidime 11:l1vl~aa1u"myill'h MIC 2 1ulf'11flluvlO et al. 'VlU1llllatn'l11~atlutlo-3m cotrimoxazole ~1lJflU 

ilaaaPl1 ;i-31mlLAU-3flUfl1'lAfll-Jl'!l1l-3 Niumsup et al. ~-3 doxyclycline il1l1laLlIu antagonism LrlllthlJl'Y1~ClflU 
OJ 11 .:; .., ~",i :1' 

tluflmlVlfltluq:J11lJ11vl1u1» standard disc diffusion ua:: flU 1'll0 B. pseudomallei YI~aluwun.'YI~a LLll:: l1?10Ul 

MlC fJ1111,..L-WU-3'Vltlvl o fl11aUU fI'4Ul 1 tnalul1anWliIl;6 ceftazidime (17) LLvimh-311fil'llUdl'H~Un1'l~fl1-Jl main­
, .... .r.. oJ ....1 ...... X 

IiIIiI U6fl'illflU LUfl1'l'lfl1-Jlf;ju1UYlI'I,Vl L'U6 B. pseudomaUei tenance phase Lu~ihtJhl"lL).JfttltlUl~aCl tn'l~fl1-J1Y11U 

fl11111 supplement treatment ~1lJffutnllii;j1U::i::lhM Ul cotrimoxazole ~1)..1flU doxycycine LiJumn 20 
"'... 1 "4.., cv ~ "" fII "I .J..-;lm1~nl-Jl1vl",a~ tn1Yl1UYl).Jfl11:: metabolic acidosis, Clu~l'H mJ 1'1 'll fl11fl flU LlJU'Ul L'VlU-3'l6ua:: 3 LtJ'!I[lJZ'YItn'l 

ketosis, m'lfl1U~lJ1::~1J'J1?l1aiULall~Qil1u ua::tn'l i-Hfl1'l~fl1-J1Y11Um ciprofloxacin L1fl:: azithromycin il 

111LfI~6-3'd"UJl11Uh (13) ';-3111l~Ul'Hfh;lll::,bU il1fl1-rnH1U DI'I1ltnlfl"mllu';ln-31flua:: 22 ~-3,rUfl11rfll-Jlvl1UUl 
'!Itl-l phagocytic cells ..r-l'Hal mil-31U 1 Y1fl~U ua::lhll::il cotrimoxazole ~1lJflU doxycycine ~LiJuijfl1mLatlfl 

IIlltvitltn1~m~n~ihu ~-3,run-3 ul!"htn ceftazidime i::il1 m1~lufmlfl1-Jl L~ai1tl-3fl1'lfl"U IlIu.xl(!8) 1Utn1~f11-Jlf1~-3 
x... ".~ '" x . ,lIlafiviatn1vllU B, pseudomallei LLvltn1i-H supplement U).JF;!u1tJ 111UYilllaL'Vll::I'tf0'VlU B. pseudomallel U'Vll1U 

treatment ~1).JflUtnllii;j1u::fiillllaM61'111fl1'l'l01ili1P1'!1m i-Hm cotrimoxazole 'hunu doxycycine itJtI[lJ::~~1I1u 
".~ :1
~1l1U\l-3'!1U U6ul'l-3'VlmUlaLiJunm 61uua::rumf1"u111~ull'l::Yllu 

~i11u~1vlrUU1 ceftazidime Vltn11,..fl#u lLyt'YIU ri6~]j'lU ';-3"'ltfll1Y1~a6U standard disc diffusion '!I~ 
ltliiautn1~fl1-J1Y11Utn imipenem 'H~a meropenem 1l1U1'U m ceftazidime i-Hu;nmlwla'lau"l UNUUl'24 ilaSIlJIiI1 

, "'.'1 ...I '" ~ ­27 nu 'VlU'l1 lIlu1tJll1tn1~tlU 'l6ua:: 29.6 ua::luU'!I1'i/l ua::ilril MIC Iyilnu 21uLI"l1fll).!rioilaaaVl'l lla::~1I1u 
" 

i'lltla:: 18,5 ~ L'HatlLiJufl~»~1I1u~a-3it11tlrfllllvi6~h~ mi).!~1Y1ruUl ceftazidime L1t\'161n1'l~iu u'VlYl61'l1Ul 

_I'" OJ '" i" "'..,ytU:1U1il'lllJ'lItJua.,lJt)Lalin111fl1-Jl 'U-3 'HNila6~~amflU cotrimoxazole ~1)'!flU doxycycine ·fl"U111~u1l1::'YIlu 

fl11AfI'I!I11J6-3 Cheng et al. 'Vllrh~1I1ul'lflluamltlllil ritl~]j'lulYlai16-3flUtn1fl"miJuil~-3 20 1;U . 

aait1~Ufl1'l~fl1-Jlvl1UUl ceftazidime ILa:: meropenem 

~l1Na1,.. U\ilfl~H fltJ 'VlUll ~1I1 u~lY1~u fll'l~f1111ft1UU1 nfl~fl'i'iJnh:::fllA 
.IV !'34oQ" .d Q.I 

meropenem lJa?l'lltn1lutl'tf11J1 'l6Ufl:: 19 'U-Ifl111fllll tlfl'!laul'l[lJ dlUfI~lUfI[lJ;:m'l)..lfl1'l1~mLli-3'11l~ LtJ 

ft1t1m meropenem fhiJuiiflYll'Hatlfl'H~-3milUfl11lfllll fl1'la,rua'4U~U1~U 111;:ilU 2554 1l1Ul"ULL'Vll1Uf11C1Vl1 

U'YIUUl ceftazidime!l51 iUfll1Afll-J1LmUUl'l11uhum B. 

pseudomallei viaUl meropenem L1fl;: ceftazidime '110-3 
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