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AMNLAN: ﬂ@aﬂuwumilﬁuﬁmméﬂ Escherichia coli , Klebsiella pneumoniae, Klebsiella oxytoca
uay Proteus mirabilis MraRELlE i UANA"NEA (ESBL) ﬁq‘iammuﬂuﬁmméﬁﬁm ﬁﬁ?@:ﬂmﬁmﬁumﬁﬂm
TsmAmiTeRa aiuled ESBL o lunitennislsizuuss v nsiadeiinsaeln Anisdnmariuayu
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## 487 48089 30 : MAJOR MEDICINE (INFECTIOUS DISEASE)

KEY WORDS : ESBL / ANTIMICROBIAL RESISTANCE
SUPUNNEE JIRAJARIYAVEJ : A BACTERIOLOGIC STUDY OF CEFTRIAXONE TREATMENT
IN ACUTE PYELONEPHRITIS IN FEMALE PATIENTS CAUSED BY ESCHERICHIA COLI,
KLEBSIELLA PNEUMONIAE, KLEBSIELLA OXYTOCA OR PROTEUS MIRABILIS WITH OR
WITHOUT EXTENDED-SPECTRUM-B-LACTAMASE PRODUCTION. THESIS ADVISOR :
ASSOC. PROF. CHUSANA SUANKRATAY, M.D., Ph.D. 102 pp.

Background: Extended-spectrum-beta-lactamase (ESBL)-producing Escherichia coli,
K. pneumoniae, K. oxytoca and P. mirabils have become recognized as a worldwide problem. Much
controversy exists as to whether cephalosporin treatment is appropriate for infections caused by
ESBL-producing organisms because no randomized studies have been performed to evaluate
microbiological outcome.

Objective: This study aimed to evaluate the therapeutic microbiological outcome of
ceftriaxone treatment of acute pyelonephritis in female patients caused by ESBL-producing E. coli,
K. pneumoniae, K. oxytoca, or P. mirabilis and to determine the prevalence of acute female
pyelonephritis caused by ESBL-producing organisms.

Results: We performed a prospective study of hospitalized female patients with acute
pyelonephritis caused by E. coli, K. pneumoniae, K. oxytoca, or P. mirabilis with or without producing
of ESBL production between 2006 and 2007. Microbiological outcomes were assessed at 72 hours
after ceftriaxone therapy. There were seventy-three patients (the mean age of 66.15+ 20.69 years).
The prevalence of ESBLs was 33.7%. Independent risk factor for ESBL-producing strains, analyzed by
multivariate analysis, was underlying cerebrovascular disease or a recent previously history of
antibiotic use within 1 months. Microbiological outcome at 72 hours (response rate 67.9% and 100%,
p=0.001 respectively) and 14 days (response rate 40% .and 100%, p=0.015 respectively) after
therapy in ESBL-producing group was poorer than non-ESBL producing group. However, clinical
outcome at 72hours and 14 days was not significantly diffirent between the ESBL-producing and non-
ESBL producing group, respectively.

Conclusion: There is a different microbiological outcome after ceftriaxone treatment of acute
female pyelonephritis caused by ESBL-producing E. coli or K. pneumaoniae, or P. mirabilis, in
comparison with ESBL-nonproducing strains. We do not recommend ceftriaxonein the treatment of
acute pyelonephitis in-female patients-caused by ESBL-producing organisms.




naRAnssNUsznA

1 ¥
Ao Ao 1 ' 1

10BLNTEALNNTINUNRAUFININ NI U FagasanANauN

q 3

e lsAmama NAENREIANERT ANUTUINNANART QRNAINIINNINENAY

1. 9. UN. JHUN AAUNTTFE s inenfinug

2.8.18y.n7.n1wg1 fnIna TidaiaualusarAIINARLTY
NANIUBEINITHNFNITURATIINGT I9INLNLIRANNAY

1. wey. Foyaun yoyaylng slﬁmmL%@Lﬁ@ﬁmmﬁﬂqmﬁﬂmqmﬁﬁﬂ

2,479 e Fyagey "Lﬁﬂmmgﬂﬁﬂf{mm;ﬁﬂww’J”]‘Em\imﬁé’ﬂ

=

v
2ANTLAN, N1TA, AN LAY UAITIE



AN5105Y

LI AR TINIIE oottt X
UNAREBN T VEINGE .o g
BB NTTHU TN et ettt ettt ettt !
Ty T3 T~ . \ L1 7 7 i
T T s 1
1.1. mmzﬁﬁﬁmLL@:ﬁmmmﬂmmmﬁ@”ﬂ .................................................... 1
12 AT DY NI T IRBI L e ettt ittt et ettt e e e e e et e e, 2
1.3, TPQUTTRIABBINITITE Lottt 3
1.4, AUNAFI... . 0 e N N 3
1.5, NIBLUUIAIINAR LINATFREL. oot iteeeee et e, 3
1.6, ABANTUNITVTEIAZZID . ..o e ettt 4
1.7 TUMININATURTIHN. ..o e 4
1.8 BB NTVRE .ttt ettt e, 4
1.9, naviseilseTmiAadnag |85 UaNnmITARE. oo 5
LT 2 LN TOINTITIREA oo 6
LT 3 ARAIUNNTIRE . oo 40
3.1 FUULILNNTAREL ..o e, 40
3.2 T BN T ettt e, 40
3.3 M lHATR B IR UNITATE L 41
3.4 NNTANUADMUR VAT AR N, .7t oo ) 43
Ny TR Do RN E TP NP N AT AR WA I I 44
306 MTIVLTVHLBLA. ..ot 46
3.7 MITTAPVEVTBHA. ...t 46
LT A BAMATIRE . oo 48
LN 5 BRIV NANASTRUEUBUYUL . oo 65
TARINNTBIIBN ettt e, 74

L 1 1 92



AMARUIN N

PVRBRIHAN T 95
PVRBRIHAN Bl 96
U ARAURNTINUT. ..o 102

AONUUINYUINNS )
ANRINITUNINEAE



UNN 1
UNU

1.1 mmﬁﬁﬁzyLtazﬁmmmﬁzymmﬁé’fﬂ (Background and Rationale)

flaqiunuFauuaiFainsimuinisaesn§iauniatu luszazusniinisaesn
TeadeuunTiFaunsuaLian feanuGaLUATEaunsuLANTiResRsTudes  lulszng
”I:vmL%@gﬂmﬁwud%ﬂuﬁmmzﬁﬁﬁm Toud nasairaaulafiuduanuaniuasinaene
(extended-spectrum beta-lactamase, ESBL), drug-resistant Streptococcus pneumoniae
(DRSP), methicillin-resistant Staphylococcus aureus (MRSA) as fluoroquinolone-resistant
Escherichia coli WaL Salmonella

ﬁ@’ﬂﬁuWUﬂﬂiﬂﬂ’]’i%ﬂﬁlﬁﬂi%’)i&zﬁl@%’] sty Iz ideuuaiiGaunsuanlungs
Enterobacteraceae (1,2) . Escherichia coli, Klebsiella pneumoniae,
Klebsiella oxytoca waz Proteus mirabilis %IqLflumLuﬁ;zﬁﬁﬁmmmmiﬁmL?E'aﬁmfm’l,m 16un
nsaf1adulsd ESBL

dulmiiuguanawadudulnTdesaansusuanuasimumis amide bond
Anldgnisessmunll \deuusfiBarunsauaniazensuauaiansandmduledilly
LA BaunINLANTIAY ”mﬁmamﬁuhﬂﬁ%’ AR S. aureus WAT Enterococcus spp. @9u
wuAfiFeunsuaununnaiananiulodfanaialdinaenizidends Enterobacteriaceae
\1 E. coli, K. pneumoniae, K. oxytoca WaY P. mirabilis

anszildulsliufuanmiug wolfunnaiatulnaenisiinananidewai Gegy
LVNLNTNAL  ARLI19LTL Lﬁuisﬁﬁml;l/%mﬂﬁﬂLN@‘HﬁﬂQV}’éﬂﬂ’]ﬂ (extended-spectrum beta-
lactamase, ESBL) GunuASausnEausnandile.@.1980 (3) Wuduln A AL 219N
ullmfiin 1 uaziigns Winsdenasheiiianuasieiiu substrate THanngaat wu o1
ﬂﬁ%qum@'u oxyimino-cephalosporins (cefotaxime, ceftazidime LA ceftriaxone) Wag ﬂ@'ll
monobactams  (aztreonam) B aT3ME9UN93X AN AATINTBITE Enterobacteriaceas 7

o o

afaduloiniluszes o lwsdslszmea (4-6) arndndulad ESBLUNazduanmndAnyzes

q

df o aa . . .
m?mmqﬂummﬂgmuz (postantibiotic era)

Tulszwalnawugiiinisniaeada £. coli, K. pneumoniae, K. oxytoca 139
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P. mirabilis NnaRSwlad ESBL Usennufanay 30 Hdeyainaaiunisinunlsnsiaimedn
asadulad ESBL wudnandfTauznguansuaiiiun (carbapenem) dhazifluaniaansounn
. o vy A = ) A ,
(drug of choice) Tun1singilasniainisguusatunanstisnnn uslusandainisliguuss
1 a d’j dl = =S o 1 U [ v a 1 dl
1w nsRmEanngon e AnnsAnuatuayuitanisalinisinusaaaannnlaalasugun
3 (third-generation cephalosporin) 18 IAgiN1IMALAUBININARINTR LANLITMAIANNNT
Snendanizi@eduainiadnasi 72 daluanaslasuen
[ :j/ = a o a’l’d ¥ = % ¥ K a a
AetuN9ANENIAELAEaIN1INIsANEN L s ienan s RaLAUeIN 199 A- TN EN
Tnannsinedaaaanvnlagesuiun 3 svvdndesnfnmannsulnainiae £, coli, K.
pneumoniae, K. oxytoca 4a@ P. mirabilis Naiainauiuliairaduled ESBL Tauguanis
AALAUBINNAATIINEIN 72 Galuenaslaiuen third-generation cephalosporin a4l

w1 lunnsdnengiloase i

1.2 AMAINN159Q8 (research question)

ANDNNUAN (primary research question)

a

i v
8F19IN"19FDLAUINARTIINEIFHANIITN A EN ceftriaxone TuftlendsnAnide

1 £
a a I~

IngaelpuuLREUNAUNNqaTIANER 72 dolienaslaiunisine lunguiniiaannia
E. coli, K. pneumoniae, K. oxytoca ¥aa P. mirabilis Na3511du sl ESBL Hifaandinguila
aF1aduld ESBL vigaly

AND1NI84 (secondary research question)

a Ly a

A 1 ] ¥
1) a1fRnnalreenisRamaNn e lMuULRLUNAUTINAANNLTEE E. coll,

K. pneumoniae, K. oxytoca Y38 P. mirabilis a51a18ulmal ESBL
2) ARIINNIAVUAUBINIIAATINUAZARTNRNIPAUNT 14 AU uASlFFue AN
Wlaatesuiun 3
o B NAY \ 1 \ L =~ X 4 = o
3) fladedesinuananiglineUanuaIAani1IFnNEINNTAAIaNNgAE I kLR LINAY
%QLﬁm@’mﬁ@ E. coli, K. pneumoniae, K. oxytoca 11378 P. mirabilis N4

\aaelenal ESBL



1.3 InglszasAuaInisiqs (objective)

1) IWAANHINNIAALAUAININARTIINEN

72 dalusudslasunisdnunfasien

. a dal dl = o L a dl a dw .
ceftriaxone Iuﬂqilﬂ@Lﬁﬂ%ﬂ?’)&ﬂﬁlLL‘]_I‘]_IL@HUW@HIMQ‘]JQEIMELNVILﬂWWmLfﬂ‘ﬂ E. coli,

K. pneumoniae, K. oxytoca 138 P. mirabilis.39a51a18 11wl ESBL

2) WAANHISRINNIIABLAUBINNARUNUAYAATIINEIN 14 41 A9 lATuaLAN

Wlaatesugun 3

1
aa

3) WeaAnuTadedseidnanenisldnauauessani1s nEINIsRAmaNnte e wLL

1 v 1
WREUNAUTUNAANNLTE E. coli, K. pneumoniae, K. oxytoca 38 P. mirabilis fa51a18lasl

ESBL

1.4 auNAFIU (hypothesis)

NNIABLALBNAENINAATIINYNN 72 Falaandinisinmsaeen ceftriaxone Tun196ia

dqj dl = o Y a dl a é’ L .
L‘ﬁ‘ﬂ“l/lﬂ?')?;liﬁlLLUUL@HUW@HSLMQTJQEIVQ_NWLﬂﬂ“’\”lﬂL‘ﬁ@ E. coli ;K. pneumoniae, K. oxytoca

Wsa P. mirabilis Ta¥dulasd ESBL aauauasipeniingy

K. pneumoniae, K. oxytoca 38 P. mirabilis NNaF1aeulmd ESBL

1.5 NFALWUIAIMNARA LUN1FIA8 (conceptual framework)

General factor

Age, sex

Hospitals

Nutritional status

Preexisting compromised conditions
Previous antibiotic treatment

N

AnAaNNE@a E. coli,

Local factor (urinary tract)

Anatomical abnormalities
Functional abnormalities
Foreign body
Previous UTI

nNsnauduessianisinenaag ceftriaxone lugthafnmenngslauuy

W@eunauan E. coli , K. pneumoniae, K. oxytoca M??@ P.mirabilis

X

LY

Disease
°

Local: peri or para-nephric abscess

Systemic: septic shock/septicemia

Complication

Renal abscess
Nephronia

Relapse

Antibiotics

Incorrect choice

Inadequate dosage

Inadequate route
Drug interaction
Toxicity/adverse
effects

Infectious agent
e Antibiotic resistance
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Fusausasdeyaduasudeiiinteinmelawunidsunduiadniunisinely
Tsaneunaqinasnsnl waslaanenunanndu nadilaennaeldfunisinedoaanjaouy
ceftriaxone HMamaaAEEAAN 108 2 unsudedy uaanetnatian 3 Fu ndsanntEmg
wnzidelutlaanasianamnzideliudenas £ coli, K. pneumoniae, K. oxytoca %7
P. mirabilis WN1n19nA4aUNIAT minimal inhibitor concentration (MIC) ﬁifamﬂﬁ%u:
ceftriaxone WATNINITNAZDLUNN extended-spectrum beta-lactamase (ESBL) mnﬁuﬁﬂm@

[ =3

uwinguithaifluasangy fia ngunairafulsd ESBL uaznquiliairadulasd ESBL

' 1
=

WRrauWeunIIneuauessanIsinEmasliUfaaus ceftriaxone 11 72 Galus

1.7 dywnneasaassa(ethical considerations)
Qo d” =2 o a dgl d‘ ¥ a v ad
nsadeiiiunisAneuanisinealsasnmennaas tnluguaemdgefoaentfauy

ceftriaxone Tuiflugnlafuenymnalildludihafnmennaeln uazidunsfnemnig
N Uegudn fulvenaanlifuenUizous ceftriaxone lugag 72 dalususnazlins g

1 d 1 = = A , ,
wnziaeanilagzvzananizie waes lunstunnamnzimalu £. coli, K. pneumoniae,
K. oxytoca ¥s® P. mirabilis 19in133nusng ceftriaxone siaauainisanau  uazdngiloenuls
=KX a A . - . a o ¥ dd? a
asansulagLy third-generation cephalosporin g“ﬂﬂu (cefdinir) 212INITAALNANTIUN
Tnsdnemaia fraanislihaunaslinisineiluga 72 4u. fansanulasunisinm
AN guidelines 1R4NIARTIANEIANARNTIINNENLNIAANIAINTTE TRLINATUNANHEUTNIARTN

X doo o = o X = 2y o &
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1.9 navsalsclagunaininazlasuainnisias (expected benefits and applications)

1. NIIUDINANIFDLAUBINNARTENUATNNaTIINE lunednefaaenUTous

1 3 1 13
3" cephalosporinlufjilaefmsaiinsaelnani@a £. coli, K. pneumoniae, K. oxytoca
Wia P. mirabilis NaF1ai8ulad ESBL
=X a Ly a d” A djj . .

2. neuisgiRnisninesnisia@annelaainiaa E. coli, K. pneumoniae,
K. oxytoca visa P. mirabilis Na5198ulael ESBL

3. tladadssninasanislinauduedfdanisinEn1sRamIa NN e I LIRS UNAWTS

\inanide E. coli, K. pneumoniae, K. oxytoca Y38 P. mirabilis Ma¥1aiaulbsd ESBL
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andfFauenguiusuanuan (B-lactams) fluandffouengulnainlsznavusian 4
1 A
nauvnpe
1. wulTaa (penicilling)
wnlaaiasi (cephalosporins)

ANSUNALUN (carbapenems)

> LN

TuluiunkaAN (Monobactam)
o dld 72 ad 1 d’l 1 a j QI d? ] '3 A
wasannngldeddous lunguiiinuiunudainishesinauna lndAtyme
n3aFadulmdiusnuanniiug (beta-lactamases) 9L ML TRLLATFEWNINALTTALY
. & L1 L\ N .
(Gram negative bacilli) Wil Havenadane MR LML LI UI L A LAN AN (B-
. o 8 v =y oo X Aa a Ao
lactam  ring) M lWENNAAINIInEaNgNE b N19RBENTRILLANFERAAINNNTNNNS
wannulassiaiugnssuunlagiulon viseiutiunee ot extra-chromosomal DNA 17
I Xy X : . . v 4
ANUUANGEEAYN WanaNUtiunat (resistance genes) @ wInNL e luAIwIndanding
UUNAANA (plasmid)  integron i3 transposon  wazidnguraduuaiizalaeisnig
conjugation, transduction, 74 transformation AININA 2.1 WulaliuFuanaINAazat]
TP ANTULAN (outer membrane) LL@:Lﬁﬂﬁm"ﬁ@@rﬁuiu (cytoplasmic membrane)
o 9/&9/ al a 1 1 Y v dd‘d a < s o .
M deuuAFetesaaNeenee1997 7| endunsainEnsiandulodaanunIt1uIUNIN e
anasrasnadnmaduesendfdous (8, 9) inlitesaaizenguiusuanuau IHN1NTW uay
Faausagnan 2.2 faqtiunudulsiiusuanaunannnngd 340 aiin Tnawiadu 2 ngw
lunl Aa
= o ' =< o . dI | o ¥ o O 1 T
1. dRwudaeengsii serine (10) ifludnsoizadngiuRIktetes penicillin-
binding protein
2. fAumbseangmsiu metallo-enzymes uazdInsa (10)
Tua9 20 Pniusnuidulasdivsiauanauagulug o inau du @uleiessL

[extended spectrum B—Iactamases (ESBLs), plasmid-mediated Amp-C enzymes LAY

carbapenem-hydrolyzing B—Iactamases] FaMNT9N 2.1 (12)
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Resistance to beta-lactam antibiotics. In the Gram-negative cell, beta-lactam antibiotics
must enter through porins in the outer membrane, traverse the periplasmic space, and
attach to their target penicillin-binding proteins (PBPs) located on the outer aspect of the
cytoplasmic membrane (A); Resistance may arise through modification of the targets of
the drugs, the PBPs (B); alterations in porin proteins that impede drug penetration into the

cell (C); or'the production of drug-inactivating enzymes, the beta-lactamases (D).



2.1 msutistinaasauldiiuiuanaiug (classification of B-lactamases)
tlaqiiudulasiiusiuanawantsaiinnnu

1. Anwourlassaieluanassaduldsd (molecular classification) dail 4 NgNAD
ABC uaz D

2. ﬁﬂiﬂmzﬁﬁﬁﬁmmlﬁu%ﬂ(functional classification) 24 ﬂ@jllﬁ@ 1231824
FaRN9197 2.2 (22, 23)

2.1.1 Ln_iqmuﬁ'numﬂmaqammvgu"lsﬂﬁ (molecular classification)

nsutsrinraadlmdiusuanaug andaansuuen1sBassaresianaleing

waznInazdilu Fand1 Ambler's molecular class (24) & 4 nquAa class A B C uaz D Tt

81At classes A, C 4az D @@ﬂQWEWWQ serine Tuanuzdl class B 11w metallo—B—Iactamases
anfadanzA (zinc) lunizeengna

2.1.2 wimNansuzuinNaasaulasd (functional classification)

ZJ/ 1) QI = % o v tdl [~1 & % 1 a

Faust A.A. 1970 GuanasldansauTRnin e ulnliusuanawa [ e

aq dl o Y o A o o
10981 Tausiamnsninae e dnaani9dansen vse ANaNnIalunisduiuenlunis
wiivatin taelutl 1973 Richmond uaz Sykes (25) ula@nlasiuananuaiilu 4 nguluey - 24
nsutisrfiafiiduneuiazny ESBL wazldlduenafinaas idulad TEM way SHY aatinledl
A.A. 1995 Bush, Jacoby uaz Medeiros (26) wthatinaaadulmiuguanauuaiilu 4 ngu
o

Tviny (group 1-4) wAY 6 NANERE (subgroup a-f) AN

® nqu7 1 (group 1) UsznausqeAannilaaleduiug

v
o

(cephalosporinases) hiaunsagusgaldsnansa clavulanic %ﬁlx‘imqﬁumju C 289N19LNANN
anwouzluiana (melecular class C)

° ﬂ@:&l‘ﬁl 2 (group 2) 1sznaudasaulaminuidaauiug
(penicillinases) NN Taa1Ua314L1a (cephalosporinase) anansneueldBnans clavulanic
APNAUNGN A taz D 2a9nsiiienandnsaizluana lungu 2 i gantiaflungueanan 6 ngu
R

- nauties 2a Usznausmadulmiinutidaduiua (peniclilinase)

- nguelag 2br e WWlEIESBL (ESBLs)  @nunsnsiasaans

aannTagdesugui 3 uaz Tuluuunuas (monobactam)
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v
' o o

- nguten 2be unnae WU lHIESBL (ESBL) %\‘iimgﬂﬂu IF8ngA
clavulanic  WAY sulbactam LLﬁigﬂﬁué\iﬂﬁ@@@ﬂqwﬂﬁﬁfJﬂ
tazobactam (78041 inhibitor-resistant TEM derivative enzymes

- nguees 2c WENAINNgN 2b  IAEWLTNAINNTRE e AANEEN
benzylpenicillins uaz iﬂgﬂﬁuﬁzqnﬁ@ﬂ@ﬂqwfé’qaﬂim clavulanic

- ngudes 2 An WuldiAnvinTaaila3uiua (cephalosporinase)
an3neiaaaans lululunumn (monobactams)  wAgN Tudanns
a8nquaAIENIA clavilanic

- ngutles 2f  Ae dulmdaafunfiuaia 78 serine  1ilu

dautlsznail (serine-based carbarpenamase)

® nauziay 3 (group 3) Usznausaedulmsl Metallo-B-lactamases

o

=< = . = ) o ' ' o @ o
TINAINTA (zinc) ludanilsenay neanungn Brasnsutipunanwnicluans  @ulnsii

Aunrndasaananuitaan NN ladlesw LasAsUAN LI

e nauges 4 Usznaudqendulmiinwuidaduua (penicillinase) waz

q

¥ s
Tignéiudaniseangmasiaansa clavulanic

2.2 dipuasauldiiuAIwanAILNE (types of ESBLS)
\iulalESBL (ESBLs) visnuanaaniewlamsd TEM uaz SHV (26, 27) flaqiiunu TEM-
type B-lactamases 111 90 wHA waz SHV-type ¥ANNI1 25 1iia taullisaasafianulu

4 3 1
e P. mirabilis spp. Providencia spp. LAZITRRY i ’luﬂz\jm Enterobacteriaceae

2.2.1. TEM-type

=

TEM-iflwduliimnuieangnlunguiusiuanamadaieanidanwuainizaun
suau MlNANIIRBL e NATARAY (ampicillin) LazinuiTadu (penicillin) AANINNNTREWA
wulzdiuduanmmamaay Tnenisiunsaesduuneiadn ldludulodsasiy a1 line

wulaallugd o 1w TEM-3 %uﬂuwﬁuiﬁrﬁmmﬁﬁqw%‘r ESBL (TEM-type ESBLs) @1x130d1 14

o o ad 1 . . 2 d? a a 2 o v

Auriuendfaausngu oxyimino-B-lactams MHdeaumezniainnsnasdudaluvinlifinas
wWasuulasgiiwaessiiumneniseangms (28, 29) aviwduladduivelidsuslivean
wulmitigndudaldlasarsfiuuduanaiua tlaqiiunuidulmiufiuanaunasiia TEM

NINNT1 150 BHA (28)
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2.2.2 Inhibitor-resistant B-Iactamases
‘T E. coli 38 K. pneumoniae daulnnyafradulsd TEM-1, TEM-2 vi3a SHV-1
B—Iactamases %mumumﬁiﬂmﬂﬁ%uz betalactam-betalactamase inhibitors (BL-BI)

v v ¥
panmadnIimuIAesasnguilasnsuandulmifainainaeninaiuauNin weeinig

Wmunul TEMA Practamase  efinlmsitunnidefinamaulosifanaranyly K.
pneumoniae, K. oxytoca, P. mirabilis mirabilis Wway Citrobacter freudii (29) %Qvls\igﬂfﬁ/‘]_lé/\i
ﬂﬁiﬂﬂﬂi]ﬂ/]%(”']ﬁlﬂﬁ‘m clavulanic a2 sulbactam WFAENAIABLIAUANFE tazobactam (30, 31)

2.2.3 SHV-type

\@ulead SHV-1 PB-lactamase Hnsaazdlumdauiuidulsd TEM-1 Uszunnias
az 68 TudulnillitnefruniauuulasansnesdluiisaumisaangrsnnlfiAa dule
Viﬁqm'fiﬁrﬂjmmﬁﬁuﬁﬁmdﬁ SHV-type ESBL tlaqifuniininngn 50 1iin (28) Syl
Tuite K. pneumoniae Lmzﬂ“qwuﬁluﬁﬂﬁluj \iY Citrobacter diversus, E. coli Wag P.
aeruginosa (4, 32, 34)

2.2.4 CTX-M-type

Bulsd ctxeM ifludulslESBLngalnaifignindudag wanaile (plasmid-
mediated ESBLS) Fatlot@ant cefotaxime 18ANI1 ceftazidime  svazusnsfnwuluide
Salmonella choleraesuis serotype typhimurium WA E. coli rfifammmmwuimuﬁ@mju
Enterobactericeae (13) ﬁ@fegﬁuwmﬁuisnﬂmﬁmﬁmmdﬁ 40 71/ (35)

2.2.5 OXA-type

Bl OXA L‘]’fli&L@“ﬂ%ﬁ%@gﬂihﬂfojNESBL (ESBLs) AT eResianuaNiaay
(ampicillin) waz N TaRy (cephalothin) @nunsneagiaans oxacillin waz cloxacillin 167
gnéfudedaense clavulanic Bulasiifisgunuannide P. aeruginosa lullszimaAnst uaz
tl5auAg (36, 37) yana NSyl OXA-type ESBLs fhazaat ceftazidime N3 OXA-17
ARasat cefotaxime LAY cefepime 841NN97 ceftazidime (38)

2.2.6 Plasmid-mediated Amp C enzymes

;73
A |

@ulasd Amp-C  wdnuanamagniniusasduuulagtulas sinliTanesienn

G B—Iactam/B—lactamase inhibitors ﬁﬂwulul,%@ Enterobacter, Citrobacter  freundii,

Serratia, P.aeruginosa waz E. coli sannulmsifinsaeuutasnieludu vinlWaesn nau

wenuanuaxuaeaiia (8, 9) (multiple B-lactam resistance) ugnaNinLing Amp C 11U
o

17 v

2
Taslulanannimeuunigadneiu inaeuinalleguunaialnaeate £ coli  way K.
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pneumoniae (8, 9, 26) vnliTeneun [-lactam/P-lactamase  inhibitor wulTaAY
(penicillin) 1ANNATEY (cephamycins) LANNTaaLa3w ajuﬁ'1—3 (first-, second- and third-
generation cephalosporins) wazluluwunwAN (monobactams) wazrsapalapasn cefepime
waz imipenem tlaqriuniidulad Amp-C ?ﬁl\igﬂﬁﬁuﬁ’qwmmﬁmmmdﬂ 20 91 (39)

2.2.7 Carbarpenemases

'
a 1 a

wnladanfuniiuaing (carbapenemase) wu'ls kitiagdnusidudaiiianntaa

iszimanuandulmiiiuanainaznatIngy oxyimino-cephalosporins WAz cephamycins

©

1 o = o v Y

Y o A = dl ¥ 3 rdyd 1
LAYENARFABEIAITUINLUN  (40) mmmu@mmim’m@ﬂwuwﬂmﬁ IMP ONNINUAIEN

D

anaila (plasmid-mediated IMP-type carbapenemase) é’uwm%«mﬁﬂizmﬂmﬂuﬂ A.A.
1990 A NiT8 Pseudomonas Lag Acinetobacter spp. ﬁ%}ﬁuwm@“u%ﬁﬂﬂ@zmm 17 UM
Tl A.A.1999 Rsae9uanlgdA LN LNLNE (carbapenemase) 1A VIM i
Uszinadnng waziinisszunnludsumannuglsl eusnalsl nzduesnnan uazanigewiEng
(41) nenanidulasuEUAnATwANEN OXAtype feanafingadulainfunilminading
fatnAFUNRIuL Fanalnnisnatisaddula OXA-type H{NIAAINALNIIAANITUNENLTLN

Lsﬁ@ﬁ(impermeability) YIANNITNANAUINDDNANN TR (efflux) (40, 42)

2.3 szunmInenrasauldiESBL (ESBL epidemiology)

1
= o

TeuuniiFungs Enterobacteriaceae duwandulasfESBL (ESBLs) finsszuneiia
Tanifludeyund1An129n19A2UANNITLNINIEATE 5\1LLﬁdqﬂmu°qﬂ°ﬂmL%@%’éw,@“u%ﬁ
ESBLs  fllsimsuutinenusiuun nazifinty @ulsifnandonlwywulude K.
pneumoniae, K. oxytoca, WaE-E. coli LL@:ﬁﬁﬁ‘ﬁm’mwﬂuL%ﬂ Citrobacter, Enetrobacter,

P. mirabilis, Salmonella, Serratia (43) u@ﬂmn‘ﬁé’qwﬂu A. baumanii (44, 45) Way
P. aeruginosa (46)

AINNN9ANEAUS SENTRY. Antimicrobial Surveillance Program (47) %uﬁhﬁqmméﬂ
wuATBeResfTaurainnisairaduladESBL (ESBLs)  mausit p.A. 1997-1999 Taeniln
zﬁ”qmmiul,%@miu Enterobacteriaceae 4 1%l Aa K. pneumoniae, E. coli, P. mirabili, WRg
Salmonella lu)in1AR wialan iu AUTFALNTNT LALIAN AZAU BLLINN LUTANAZIUAN
uaze bl WUiTe K. pneumoniae Tia¥1a8ulasESBL (ESBLs) 91AN170g9gm lUNgNALH

ualInIFeaay 45.4 9a3aen A wlEinaziunnfeuay 24.6 glstlienar 22.6 usdgiiEniend

A ludszinAanigelsdng uazuauinn wudesas 7.6 uazieuas 4.9 AMNAIAL Tuanizdide
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E. coli %m’fwLﬁuimﬂﬁqﬂ@hfgwuqﬁﬁmmﬂuﬂixmﬁﬂ@:m:ﬁu@Laﬁm?@ﬂ@z 8.5 wilgwn
nedumniesas 7.9 glsiliaaay 5.3 anigawiiniiesay 3.3 uazuAuIAeas 4.2 UANAN
= o a < ¥ dqj . v ?x// 1=

nsAneluanigelsdn inususandeyaide K. pneumoniae anvagilagfiausl A.A.1998-
2001 WULE® K. pneumoniae R8N ceftazidime ﬂﬂﬂuﬂﬁ’jﬂ%ﬂ@ﬁm@?ﬂﬂ@: 9.6 LazaINNa
filaeau 7 Feeay 6.6 (48)

uT A.A. 1989 WuLTe nontyphoidal Salmonella RaFrasulddiuduanmwanile
CTX-M szunalunegilaaianusnifailszimaansiauiun senntl a.a. 2002 luidas Buenos
Aires Wi915asiay 75 A9491ma Enterobacteriaceae a31916ulmsESBL (ESBLs) {11 CTX-M

< o‘dﬁl Al dl 1 a a U % al a = o

(49) Wulpdiwudninisszuaalulsemadiilu A tnwa Windu Deawin Bk wazdanngw

(50) tlaqiiudulad CTXM Haneenwisluilszmean - mu glslnzduaen wasiu diwea

1
= [

allu uaz anigewidng (35, 51) lutizmaanigawizni 1ulsd Amp-C NgnAudag plasmid

a

wulsennuiasas 3-4 18491%a K. pneumoniae WAz K. oxytoca Waznisemargijunuiaulmsd
IMP-type carbapenemase q9N\die Serratia marrcescens WAL P. aeruginosa faN e

1 a Ly =3

) w1 A A A , A .
unsnszaneligimauunnFaunsnauTiauTNay o (52) wigtifinsnjzevduladliganning
wuSeaaz 1.3 14 P. aeruginosa veandnseaaz 0.5 ld@e £. coli wa K. pneumoniae (53,

\ = = 1 > A \ s = = |

54) aglaf MU UNLIEe K. pneumoniae NRAN ARNANFLNNIUNAARS TINLIINE
N19zUa lunana lsaneuna liaaasn (55)

Tuilszmelngannasiinezedngs  wazaniy  (56) - innnsdnwiudeyaime K.

pneumoniae AMNAIRIAIIAFN ) Tulsenenunafessmeaust w.e. 2543-2544 wulge K.

pneumoniae T dulmfiusuanamadesas 18.67 Fatay 30 wazietay 23.78 AN

¥
N o aly

@en Wy wazilddnn  snaen wenainided mg@@'m@iuﬁlﬂ’w:i&q@%w%@mmm
nsNANeNANansANTIINNg  (57) Lﬁmqmqm‘*ﬁmg@l,‘%mt,mﬁﬁ?ﬂﬁmq:ﬁ”@%mqmﬁ@m st
W.A. 2543-2546 WL K. pneumoniae Wae E. coli d51a18ulasl ESBLs $asay 33 uaz 5asl
az 15 AINGIAL UATANNSANEIIDINNASIOS AFENA LAvAE (11) NagAnm lldnand
wean1einEsae L lnsayiny ELuﬂ’]'j‘amL%@‘ﬁlﬂi’)?;lllﬁlLL‘U‘]_ILaﬁuwﬁuﬁméﬂ')ﬂﬁ@d%%ﬁm@ﬁﬂ
Ao wiaeidy Tala vie waldsanfiaiaieusulleaulalEsBLaswine wa. 2547
34 W.A.2548 TnsAlATEiananEaAaTinudsannlsy ceftriaxone u§a 72 Falud wuide
K. pneumoniae waz E. coli TusTaansiiaiadulol ESBLs Yesay 33 uar 3esay 15

o

% i 1
pINaAL deyagiiRntsnirevdmenaiadulasd ESBLs Tuninimsing o) Aauanennged 2.4

k1l
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24 nmaasranaulriiumuanaastingnsaene (ESBL)

nisagraneulad ESBLs  HArnugenniiiasainiadurainuanaaesaiia 4an
uansinsluAuanunsnaanstaagaraanguanilaalesundazatn wasiiadudauiu
au - NAnasaniseangnarendulad uananiidslianisansaandulad ESBLs 1Hann

' [y N Y aa . . A as o °

nanaaauAN lasiaaNsfinuaaTwaneas disc diffusion %7833 dilution AN lwanuLszaTes
RERNE

flaqifugunsautiaumatianisasandulad ESBLs aanliiflu 2 nqgu Ae

1. mﬂﬁﬂmq%%ﬁwmmaﬁﬂ (clinical microbiology)

2. AN NeRRUEANEAS (molecular genetics) 11 35 DNA  probes,
polymerase chain reaction (PCR), oligotyping, PCR restriction fragment length
polymorphism (PCR-RFLP), PCR-single-strand conformational polymorphism (PCR-
SSCP) ua nucleotide sequencing LAY (36, 72, 73) N1IATIAMIBURUEANARTUEATITH

o 1 3 ¢ J a | i// % ¥ dl A e A
ANNANNZARNN9RIAUTLER e ESBL udazaiiaminity wazsiadldissesiiaginanivse
Y g . . oAb ik 20N .
WA liamsani biluiesd §usnisyatainensialy
annmeaasunduldsl ESBL IneRnamieqatadneutveanidy 2 szdu laun
NNIAPIAARNIAT LAY N9ATIAEUEY
1. NSATIAAANTDY (screening test)
1.1 78072 disc diffusion AMNIENIATIFINLEY CLSI(74) AuunlinaasLA
1 oxyimino B—Iactam (cefpodoxime, ceftazidime, ceftriaxone, 78 aztreonam) Fin LA Ra T
A 1 :l/ v AL A L2 i i dl [ dl o £% o 1 dsj
1raNININtIUW &3 inhibition zone HaandiAMNMUATUAE9N 2.5.1 vinTHasdrdTmaana
afeiBulasl ESBL

y = ax X @ adale o o o a oa PR Ly
ARANARANIDNITU AR Lﬂu’)ﬁmimiuﬂquﬂ?ﬁ@qm@\iﬁ@\?ﬂgﬂmﬂq?LLUﬂVIL?ﬂ'ﬂﬂ“LL@Q

=

Aanla (sensitivity) %uﬁumﬂﬁﬂﬂﬁm’1i[ﬁ’f’wuamwﬁﬁmumiﬁmmmm;ﬂmm ESBL
AR 7 GLummiTuﬁuj walaeiialunwin cefpodoxime  Winannlagedn wainaLananags
L*ﬁuﬁuu@ﬂfa]qﬂﬁumm%ﬁﬁuﬁuﬁmf;ummmﬂ?ﬁua@%Wﬁﬁli&ﬁmﬂwud’]ﬁﬂ%ﬁmﬂumiﬁm
aniwanngiiapnallafazdafisdu

fapn2seSau09330Ae inhibition  zone  ARMLALTIUANIT 2.5.1 TauiudnT
wnndnAN R Mued LN sulseadnla (susceptible) ﬁi@mﬁ’huqﬁwﬁuj FamnIadi
2 5.2 iflnsannidulmiiaieunligaunmngosannaauaniunated inhibiton zone el

MIC aufNszAuRa (resistant) AMNNIAINFIW CLSI AsiuputiestfjiRn1sqadaanavialy
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|38 inhibition zone n¥19NIIANNEURA 10 waaRTNaz N A Naulan AN TR
2.5.1 uazllfvinniansatiudunisa¥radulad ESBL siald Asinlidesdimnisuuaiie
Mluldausonsanuimanadiaawla ESBL 16

1.2 Broth dilution MNAENIMNFIU broth dilution 299 CLSI (75) wstldiiies

¥ ¥ = = v ¥ ¥ . . 1 o
psdnduien Tneesanansmanliiaauidinduaas oxyimino  B-lactam  winriu 1
NAN./NA. NAIAINUUBLN 35 BIANLEAITIA AI9AY BNANMITRUTOYULAAIINTDAINITD
Wwanyisulale uasladmelienaairaeulsd ESBL aanns1ei 2.5.3

3 o o as dalﬂ % = ]
1AMNATANITNITUAD FEADINANLINIATITIU (standard powder) mumw%

1 = o

49{ o A a v [ 3 . aa dy dl o 1
uAuNIRenNTia T Laganuai OXyImino B—Iacatam VIWLAEANLATLLTN LTIRNANHEINDNR

asadulay ESBL azfiagnmatiugiuinisaiiaeulaiivanisall
2. NM9ATINE UL (phenotypic confirmatory test)
Yo A o

v % as A o as Qdd‘ [ a dqj
1muﬂﬂiwmumﬁm?mfm&uﬂu@@ﬂmummﬁ 1 nsanfuLasian TiuNA

2.1) 3% double disc WiluATUINTA Jarlier wazAmE (76) WawIAulnga AuUandn

©

o o Y

ESBL gnéiudasiaaanssinuusiuanana asldnsa clavulanic lu  amoxicillin/clavulanate

b

=

(AMX/clav) smu‘luﬁmﬂ@u”ﬁﬂmmﬂ'ﬁﬁ?ﬂﬁqiﬂ WAAALLA9aNNAT disc diffusion 1AgI919 disc
AMX/clav (20/10 {AN.) uu@uﬁﬂmwfaq'ﬁwﬁwmmmﬂgmL%@ 414 Mueller-Hinton agar
(MHA) 2149UEHUeN cefpodoxime (10 1AN.) , ceftazidime (30 wAN.) , ceftriaxone (30 NAN.) ,
cefotaxime (30 WAN.) U138 aztreonam (30 WAN.) WWINAINAAAULTNA19T0 disc 1D

AMX/clav D4RAAUENAINBIENEY °| 30 WM. AIUAANIUATNT 2.3 {1191 inhibition Zone 284

oxyimino B-lactam Funln&iu AMX/Clav 2enaeenllainasdsnAgainainnisiadngms

v
984n9A clavulanic 8116AI1 19N WAAIITaRn1ga59Law s ESBL

2
ada &

danuesinn Ao WAGeLazsIANYN A998 disc TNANT1 30 ux. azinlinadnian
AU §1999 disc 19 20 1u. A2x laazge (77) disc. Muuzinlifld Aa cefpodoxime 10
uAn. N19ld disc unatia dnelinsaanni@nlad ESBL © au 7 wananniauled ESBL il
BYRUEIRY TEM waz SHV i fultsd CTX-M aliinauansia cefotaxime uay cefpodoxime
wiliaaUse ceftazidime

Y aa X | ] . a = | o X |

40188909951 Ae 3vETU19IENINa disc Mmnnzanianuansiuludewsazans
g N9l disc NRaNIFLFuANATNATIARY ] 11U sulbactam 438 tazobactam TN

ldAwinneA clavulanic
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MNN 2.3 wanIngaasiusun1sas1aLawlas ESBLIAeRE double disc

The organisms are K.
pneumoniae  with  an SHV-5
enzyme. Note the expansion and
distortion of the zones around
cefpodoxime (CPD), ceftazidime
(CAZ), cefotaxime (CTX), and
cefepime (FEP) discs adjacent to
the amoxicillinclavulanate disc

(AMC).

2.2) 3% combination disc lduann19i@eniUas disc diffusion Ias3auiie Uiy disc
dld " = 1 = o . dld 1 . 1
NN extended-spectrum cephalosporin LWEN2gNgLAEIINY disc NANN9langA clavulanic $u
pingl CLSI wuztn 1 Feuiiie sz ndnas cefotaxime 30 NAN. iU cefotaxime + clavulanate
(30+10NAN.) Y138 ceftazidime 30 HAN. U ceftazidime + clavulanate (30+10 NAN.) A

N T : P ) 1y ) . PRIV

ANTNN 2.5.1 N1TNU inhibition zone 283 disc NANTA clavulanic N8N disc Alaifnam
clavulanic >5 N3, AMNNINA 2.4 kandIimedsnawawlasd ESBL

nnsldLFeumeaneas cefotaxime 38 ceftazidime tegintnazin AN o
Yotz 66 1130 86 MNANAL N3 lvassgsanniunLA N lNTuEesas 93 aaaTaNaFs
wulad ESBL (78) nsldgulseuiiian cefpodopime $auriu [cefpodoxime 10 wAN.fiL
cefopodoxime-+clavulanate (1041) 1 axl#pnnlauazaciuannastefesas 100 1949138 K.

pneumoniae Na31a8ulasl ESBL (79)
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MNN 2.4 wane LaRIAsIatiusuniIsas1aaulal ESBL Taens combination disc

E. coli with a TEM-52 enzyme.
Note the expansion of the zone
diameters around the cefotaxime
(CTX), ceftazidime (CAZ), and
cefpodoxime (CPD) discs when
tested in the presence of
clavulanic acid (CLV) versus the
zone diameters for the agents

tested alone. A >5 mm increase in

2.3) A8n17 dilution ANNABNIAIIFIN broth dilution 289 CLSI (75) TnantFeuiiey

5¥114749 extended-spectrum  cephalosporin - LeNaegLAeqLaTings clavulanic  9NAR8
1 a o aa . . d % = = o ¥ v £ 2
\iuLALNUAT combination disc @19FNuAaTNHIZAUANENTUAINNN LT wAaldnan
clavulanic 11§ 4 uan./ua. aslunniaen A1 MIC 7ianasannislansm clavulanate >3
. . 1 til’ £ 1 c o ni ada g BNl o 1 £

twofold dilution uaAsIN @A Euld ESBL Aen979% 2.5.3 3an19illaigsenniinusiazsiag
NeeENNIMI1gIU (standard  power) N MANIFNMILATULANATNA 1T sulbactam 138
tazobactam llanunsnmmamanaiadulsd ESBL uanawug uas @mwenaing Amp-C -
lactamase UN@aWUEH AT AWl (32, 80)

2.4) 33 E test ESBL LFHNHNAR E test 1611135 combination disc NHANNANWALAE
dilution 38n13ENN A8 A9 UAATNTIaDIANUABILNUEN (double-ended  strip) HN

=< -\’ I . A L vy < A e
PiariseAANNITINT U8 cefotaxime < %38 ceftazidime @udnaunilaarisviunN
\[NTUneY cefotaxime %78 ceftazidime  dauAUNTA clavulanic  AYNATWA 2.5 ARFN4U
951979 MIC NRuazldingm clavulanic >8 138 >3 twofold dilution waAILTagF1LE lms]
ESBL AnunnlednasantnanulalngiAsariing double disc (78) WAIIATLNG LAZNNTEILNA
= dll . = o N o ! ! W v

a1aflloyyi e MIC 284 cefotaxime 38 ceftazidime HAAnaua A1 MIC Tulé uaz
= p . o < = X X '
Ha9anTN19nIasUednIm clavulanic AaNNAIUNTNTNENWANMNTAsNEa lUIUNIUN1T81

S 9 =
NRTANBNATUNUN

zone diameter for at least one
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MNN 2.5 wARINITASIAEUSUNISTAS LB Ul aIAeAT E test

wercy

= i
-

SEEH o |
=k x

bt LR T

The ceftazidime MIC against the E.

T hdld e
L

coli, which harboured TEM-52, is 0.32

—
L
.y

pg/ml in the absence of clavulanate

s

i
il izt Mt i

and 0.125 pg/ml in the presence of

clavulanate. As the ratio of ceftazidime

- 50
=
...
.'

with and without clavulanate is > 8, the

4388 ¢

strain is inferred to be an ESBL

producer.

e

3annsnmann ol ESBL luusasAdidadiuazdesin lWiAalafaunsonsaam
dena¥1adulad ESBL lagnsiesnnanaing aannasulseuieuluiesdjimnasaes
Vercauteren WazAnLE (81) WLANAE E test ESBL #agl ceftazidime aunsamsiany ESBL Fau
az 81 €9133 double disc WUneaY 97

nnamsaauilaal ESBL HananyHaLangns (false-positive) Tt K. pneumoniae
fia¥a SHY-1 luiBanasfigenanauinld MIC sle ceftazidime gedae (82) MIC figeanaiin

ANUATBILFNITRANNAY (inoculum effect) (83) 18 K. pneumoniae N4519 SHV-1 uaz

TisAu outer membrane porin ¥ l%NAMNLANATNT8S MIC $211979 oxyimino- B-lactams
lduazladldnsm clavulanic (84) daue@auans (false positive) Ny A ludaNa51aufi wan

ANNANINGN 1 90e luTdadqmaiy faaeedy Tuainnsongaany ESBL  annida K.

pheumoniae 4519 Amp C B—Iactamase f93498 (85) 1AN4NT Steward LATATLE(86)

v 1
o o [=3

wudnan clavulaniclifignadududulesd ESBLNa lng K. pneumoniae Uszannuiesas 5

Ansmraanbeulasd ESBL  Daugdnin1sWmuIdEN1TNINNAE WARE nucleoside

. o @ aa = v dlo dJ = 1 d’/

sequencing HiuiludsNImsgIulunITAIAMIETRUALAN A TNANA NN Tedleg TuiTe
1 o I3 aal o 1 o 2 dl 1 o é{ v aa dl % 1 dll

wiazanawug wAnsAanaadaliuanuandaiuauiuisnisnlduacaiunasin iasann

AYNNMAINUANEURY sequence (36, 73) wanannini1sngaanLns bl lfianeinimaazadng

1 v 1
dulmliane il uasisau o MaieAumatianeyiugA1ansuarisn1ImMIeqadaanaIAatn
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@ o |daddl <3 c dsj a a g ¥ i’/ R v v
ﬂﬂﬂimm@ﬁwmqﬂqiﬂﬁl?’)@ﬁqL’ﬂublfﬁll ESBL 'Q'TﬂLﬁ’ﬂLLlIﬂ‘V]Lﬁ‘ﬂLLﬂﬁ‘&lZ\]Ullﬂgﬂﬁl’ﬂ\‘lV]QMNﬁ AANENABAN

[ aal dld v 1
ARUIITNITATIINALASNAB] GI‘GVL‘]J

2 5 {ladeiRsransindanasna sl ESBL
faduidasdenninnisiadeiiairodulod ESBL - annnsAnmasing q wodnll
wAnAnsannTadedasesnainnisinize lulsanening (nosocomial infections) (87) tiu
UAUITNNELNAUIU (88, 89) u@uium@ﬁm@;j‘].'lf;mﬂmzﬂ:mmmu (90, 91) ﬁjﬂqa‘ﬁlﬁ
87019 TUU (92-94) ldanzarunaaniaenfEeLAd (90-92, 94, 95) (central venous or
arterial catheter) ldanaanuilaannz (88, 90-94) ldwisesdaumna (91, 92, 96) &1eln (97)

1 o ]

(hemodialysis) H1AA mﬁmuugm@u (91) ldane gastrostomy 38 jejunostomy (94) anld
gAFu (90, 98) (gut obstruction) taelaFuENUATaUENaN oxyimino-B-lactam (94, 98-102)
weliuenjaousatia lamtianieunna (94, 95, 103) UAZAINNNIANILBY NNATII q

a o = 2 2 dl = % 2 .
RITNA  UWASATUS (11) Vl’]ﬂ']ﬁ‘ﬁmff']iﬂ‘ﬂqﬂﬁuqLW'E]LLG‘EIULVIEUN@T]’]??T]HW@QE] ceftriaxone

(% '
A A

| v aa X . s Ay = o Y
sendnefiaefmndenneleainide £ coli uar K. pneumoniae NaFamieufivliaiie
weulas] ESBL semansl] WA, 2547 D19 W.A.2548 Tpaign1saauaueanianatng 72 4alue uas
155uen ceftriaxone wutladeidedsianisiianisinaefaiadulad ESBL dun inedinag

a dgj a ! 1 A
Famantauiaainzunnanliugag 6 inau

2.6 N199NEN

1z liinisAny e LwUY randomized Tunnsinendiaaifnmedaing
w@ulnd ESBL flaqiiunisinuniimanaiiedulsd ESBL e dudayananinulisaansnuaadn

dgj = v o & L =2 a

2931@8 N1sAndeyaludns nssnenaulilan (case reports) waznisAnHLLURARIN
TN LA R UNAY (prospective observational 38 retrospective studies) mﬂﬁ%quxm%
TunnsfamINantn Hesa N @aavAe s g1 iaTaNa W 11 aminoglycosides, co-
trimoxazole 138 fluoroquinolones

o

1831aa1nN19NAa8dluedfiFEn1g

1
% =3

danaiadulasd ESBL usazatinazlasasniljiouengu oxyimino-f-lactams usiaz
TUAWANAGTY 11U 1 Tenasaeulad TEM  vsa SHV-ESBLs  azlasiasn cefepime  wae
piperacillin-tazobactam wAGNFN1TRWWNTIUANN 105 11 107 aznLdNTeasAafee Ny

ADTUA



20

@enaiadulsd CTX-M uaz OXA-ESBLs Luasiugazhasiae cefepime wiazil

\auA 105 Wintiu uadslasiaangu cephamycins waz carbapenems (104-106) luainuzi

De

)
a gy 3 ' ! .

danai1adulad Amp C-ESBLs Wud1aasagngu oxyimino-[3-lactams, cephamycins Wi

q

Ry

o 1 1 & d’l = dl o . dl o 9/4111
mmhmamﬂqu carbapenems gNUEaNnITatuLLaanaULIAY porin RPNV R

1
a9y <3

AaeN carbapenem fael  (107)  weanannilimefadraeulasd IMP,  VIM  uwaz OXA-

carbapenemase A¥AftNNBLNNNANANLIY aztreonam (40) Tneagthanairadulasd ESBL
g . RO CA e ,

azhasaaINgy P-lactams LazdnwuReAeEINgNAUIINAYY LU fluoruquinolone LAY

aminoglycosides (108-109)

dayaainnisAnmalugiloe

nisAneuAsaAtn N e Kl Angedeaiaasulasd ESBL deliinnsAnmlad

= o

A Seudleunuy randomized dvlvalasinenlusasiifinisszuna smuaudiaglslunn
wazn9ldndjaausiaeuuainuaauans 19 finlsinansAnm g luusaznisdne
uansinerulu U uuuaradeaii famensd 2.7.1

1INN19AN®1284 Mechlhaff - LasAnE (110) 11N13ANE" matched case-control

= o aa ¥ a dg/ I . dl % [ g
Lﬂ?ﬁﬂummmm’mfmﬂmmmgmﬂmmm@ﬂqu Enterobacteriaceae 12 Al T9aF 191wl

ESBL Ay 24 A Tabdad1aiaulasd ESBL aalaslen ceftizoxime WUINNANNFALTAAZ

q

g

Sulasd ESBL fdmamagendingailiairadulesl ESBL (P=0.05)  usilaifipanduiug
FeUdNEnIINTANeNUNAslde ceftizoxime

aNNsAnET8Y Schiappa  WAZANLEZ (94) BnasAnmdilan 31 Au deAndely
NILUALARARNNITD E. coli Vida K. pneumoniae Tig¥adulas] ESBL wudndAzuL APACHE
Il gendnnguiiliairuduled ESBL (P < 0.001) uazdmsmzrasiileieasngs luuansing

i dn liuendfasusimanzanaiely 3 duuaznasAnwnaes Kim uazaniy (101) Anen

%
a A

o v @ P v @ 2 & o )
ﬂ@uﬂ@qLﬂU?QU?QNm‘ﬂNﬂ@aﬂ")ﬁL@ﬂsﬁ\ﬁWﬂL“ﬁ@Iuﬂ?:LL@L@@ﬁ@qﬂLﬁjﬂ E. coli3a K. pneumoniae

=

uszezinan 6 U wudnnguifnteidiairasulsd ESBL azildnsmnagenda (Fasay 26.7

Weuiu 5asay 5.7, P=0.001)

©

nainendiaei@aRne E. coli 38 K. pneumoniae %i3a P. mirabilis milabilis N&514
@ - = vy any ax : ¢ = CoL
viulaad ESBL anuanenisAnsanudngilaaitldendasusnguanfunfiiun 1 imipenem
W78 meropenem ArdARIINIIIAATIA WaTNITAALANBIHANII NEIANIFlan FFueN

UTausngudu (2-4) 1w a1Nn1sANE1Y84 Paterson uazanky @ Anwnanisinendilossn
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T8 K. pneumonia Na¥1adulad ESBL lunszudiaanianun 85 AL wL4 @aT3m 20 AU
Tnadihanlfainguanfuniiiun (carbapenem) Hénsansaned 14 Ju daandngui ldle
=2 . (R dla dw . A
N17ANIUBY Wong-Beringer bacAny (112) WUQWQﬂQﬂWﬂ@Mﬁ@ E. coli #i7a K.
pneumoniae NaF1adules] ESBL NAFUENNgUANTLNALLN (carbarpenem) A¥ABUALANEE
o a LAy oy = o = o o
nsfnEANIINENN LY uarn19ANEN99 Pak-Leung uATARLY (93) NN1TANHIIAUNAT
filnesnme £. coli Naiuazliaiiadulasd ESBL wudinguinairadulad ESBL azfidnan
nsaneganduas linauauesan1sinEseen ceftazidime Heudanmaaylosiasn (MIC <8
NAN./UA.)
NN9ANHNU8Y Paterson  kazAnke  (116)  ManiAneuuulddrandifamniug
o v aid a d’j = = . dl % [~3 6
HaNN9FNHFlaeNNeNI99ULINRINTSAALTE E. coli 1178 K. pneumoniae NaF1a18ulms]
ESBL  #inua 32 Aau wusagiasiinnsnavauessanisinessainguiannnlaailesy
(Cephalosporins) ¥atiaz 54 lUnguiaen MIC <8 waAn./ua. uarliaunsnnauauassianis
FNENE1AT MIC > 8 NAN./NA. TIEBAARSTLNITANEI8 Kang WazAmE (117) $iMn1s@nEn

a

v o v A X A X h . A 9 @ -
ﬂ@um\ﬂuaﬂqwmmmlumumL@@mmmﬁm E. coli Wwa¥ K. pneumoniae VI@?’NL@H1%3~I

a ISP

1 1 1 v !
ESBL wudinissauauedsiandsinman 72 49las lungudianfinmadailian MIC seaings

%

wnA Tl a3 uNINNINYTeWIN L 8 HAN./NA. AAUALEIAENITINHILASRLAY 0-40 WASAT
med 30 4 Tusnssannasnsasets llasadulasd ESBL

anndeyanisAneadrssuuusrinlailifldaangaannalagdesuinufiansnitiad
afradulad ESBL Ingannzngundan1aguwss uanisAnsnananisAnsnudniglien
nguannlaaletulugiasunsdssinndsnauauassanisinen 1y n19ANEI99 Brun-
Buisson WazAME (5) innsAnmgilaafiaime K. pneumoniae Tva31aidulasl ESBL vianun
62 A Tnsnnziaialaainiladanas (25 AL) MaERgla (10 AW) \A8n (10 A1) mamurﬁmj
(5 AW) uazLawEa (12 aW) wuddilaglineuawassianisineannilaalasuaniiugilos
dla dgj a | [ v
nReranIAUiladazlngnaLAURIRanIsTNEsaas 72 (5 W 7 AL)

= @) o = Y v vy dAa A 2L 9 g -

N3ANENE8Y Emery uazAiy | Min1sAnendeundsfiloanfinimenaaiiadulss
FSBL %9UNA 23 AL TNIZEIATUAADA (4 AL) UA8d18891 (1 AK) 11ad (3 AW) 1l
1099189 (1 AW) L@NNT (3 AW) TTda192 (11 A) Laz@adel colonization (1 AL) wudﬁﬁﬁﬂqa 9

dld” 1 a 1 % =® dgl =S .

AU NRRLINGNLANN A LaTUABLANEIAANITNHING 7 AL UBNAINHNNIANEIU8Y Rice

v 1
wazandy @ wudndilon 14 au AadeuuaiGedeaiadulad ESBL  Iaefdiaaus 1 aw
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D o o X X " < 9 , o Jrp o
LNNTUUBNINICLTRAURANNELRR A GINQﬂﬂ]ﬂﬂﬂﬁﬂMﬂuﬁu@\iﬁ]@ﬂﬁ?iﬂﬂﬁiﬁm\lE\JIIJQEI 4 AL 1@8’1
cefotaxime

1 ¥ 1
amansnnavesdiaanfnmediainadulasd ESBL annisAnunaes Kim uaz A

1
=

(120) Anwdleundsgitaefnme K. pneumoniae Tunszuaiaannudngui laFuenUfaue
nNzanidnnieaeliuandsainnguitdiuandjacurldmanzan Feuas 26.3 e
fufeaay 20.8% P=0.67) usnudnguiainaudulad ESBL sasfunisinmlulsanenuiag
UUNIN (39.6 T4 WeUTU 23.9 41 P=0.008) WAXN13AN®1284 Lautenbach warAnLe (103)
WUIMNGNNRATE E. coli Uaz K. pneumoniae Teasaaidnlnsl ESBL lunszuaiaon Nem
nseng ldunnsnaiunguitldeiiaeulad ESBL usnudnszaznauauinm ulsaneung
wiundnlunquinainaduled ESBL imuiv

Tutlszmalnaaanniafineaaed nuaq9sts Afasna  wazAme (1) vinnisAnm
1% v A = o ) / | v A X A X
dnandiianlzaumaunanisingdae ceftriaxone senaiieNfnmannsalaainie £.
coli way K. pneumoniae Mainaiauivligdradulsd ESBL syudnal w.d. 2547 fa w.A.
2548 TaLIANNIFAUAUBINIARUNT 72 Falue naslafuen ceftiaxone  AaINWaANIIANEN
v 2 X LA , PRy & - v
Filoeviaunn 52 918 AINTNUBNLTR E. coli 43 K. pneumoniae NaF1uidulniESBLWUF At
ar 36 nqNgiiafnmaTiaFsoulsIESBLNIGsrazna11a9n19mngaa Ll w lduaanng
§nw (67.83 fiu 58.38 g, p=0.428) szaizinaTleas1edN TUeaNisaneNLna (15.83 Ay
6.54 T4, p=0.06) HarnITAALANBIAANITTNET 72 Galas (33.3 U 19.2%, p=0.423) 1u

1 [ % 1 Aa dgl dl % [~ o o o 1 a a

wANENNAUNgNAATaTS a5 EulaIESBLANNANAL  WAKANIIAALAUEININGATIINEN
(microbiological outcome) lunguiitinainimagsai1eduladESBLAARITaaNINgNT L4
a¥radulasd (75% 17U 100%, p=0.017) ANAAL

Tnaagtnnadneniadadennes lpuuLi@eunaAwAIN@a £. coli vie

v =3

K. pneumoniae  dea¥adulmsl uazliairaduladESBL lufilaeudjfiaaen ceftriaxone

b

WUIMNANNIINEHINNARTENT 72 T lndldunns1eaii | LazHaN12Aa LA UAIARNII5 NN 14

v
'

Tu - ldwansineiusendnadionrivaengn  wilgilneninsaainnInnisinEn 14 Ju e
15 AU T I WIBAY LN FNINI9A DR L6
o o = Xz o X A = P 3 = o P a
AaiunnsAnEHawiINTuNe Ane lddr i enanisinwndaseannlaalesu
U 3 szudneibhenanmenngalaainiia £. coli w98 K. pneumoniae 38 P. mirabilis
mirabilis  aFranauAvliaiaduled ESBL syndnsel w.e. 2549 D w.f.2550 Taagnis

AOLAWENNINAATIINENAATENT 72 FaluendeliFuen ceftriaxone
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B_ Examples Substrates Inhibition by [Molecular
lactamase Clavulanic class
Acid*
Broad TEM-1, TEM-2, | Benzylpenicillin (penicillin G) , amino +++ A
spectrum SHV-1 penicillins (amoxicillin and ampicillin) ,
carboxypenicillins, (carbenicillin and
ticarcillin) , ureidopenicillin
(piperacillin) , narrow-spectrum
cephalosporins (cefazolin,
cephalothin, cefamandole,
cefuroxime, and others)
OXA family. Substrates of the broad-spectrum + D
group plus cloxacillin methicillin, and
oxacillin
Expanded- | TEM family and | Substrates of the broad-spectrum ++++ A
spectrum SHV family group plus oxyimino-cephalosporins
(cefotaxime, cefpodoxime,
cetazidime, and ceftriaxone) and
monobactam (aztreonam)
Others (BES-1, | Same as for TEM family and SHV ++++ A
GES/IBC family
family, PER-1,
PER-2, SFO-1,
TLA-1, VEB-1,
and VEB-2
CTX-M family Substrates of the expanded-spectrum ++++ A
group plus, for some enzymes,
cefepime
OXA family Same as for CTX-M family + D




A97 2.1 (sia) adnvaadulaiiusuanaua (12) (B-lactamase)
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B_ Examples Substrates Inhibition by [Molecular
lactamase Clavulanic class
Acid*
AmpC ACC-1, ACT-1, | Substrates of expanded-spectrum 0 C
CFE-1, CMY group plus cephamycins (cefotetan,
family, DHA-1, | cefoxitin, and others)
DHA-2, FOX
family, LAT
family, MIR-1,
MOX-1, and
MOX-2
Carbapene | IMP family, VIM | Substrates of the expanded-spectrum 0 B
mase family, GIM-1, group plus cephamycins and
and SPM-1 carbapenems (ertapenem, imipenem,
and meropenem)
KPC-1, KPC-2, | Same as for IMP family, VIM family +++ A
and KPC-3 GIM-1, and SPM-1
OXA-23, OXA- | Same as for IMP family, VIM family + D
24, OXA-25, GIM-1, and SPM-1
OXA-26, OXA-
27, OXA-40,
and OXA-48

* Plus sign denote relative sensitivity to inhibition
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A15199 2.2 wassTnradumuananalagutivaInAnaninradluanauaz i

aaqiaulags (functional and molecular characteristics of major group of B-Iactamase)

Functional|  Major | Molecular|  Attributes of [3-lactamases in functional group | Estimated number
group |subgroup| class if enzymes
1995 2000
1 C Often chromosomal enzymes in Gram-negative 32 51
bacteria but may be plasmid-encoded.
Confer resistance of all classes if B—Iaotams,
except carbapenem (unless combine with porin
changes) Not inhibited by clavulanic acid
2 A, D Most enzyme responsive to inhibition by 136 256
clavulanic acid (unless otherwise noted)
2a A Staphylococcal and Enterococcal penicillinases 20 23
included. Confer resistance to penicillin.
2b A Broad spectrum [3-lactamase, including TEM-1 16 16
and SHV-1, primarily fro Gram-negative
bacteria.
2be A Extended-spectrum B-Iactamases, concerning 36 119
resistance to oxyimino-cephalosporins and
monobactams.
2br A Inhibitor resistance TEM (IRT) B-Iactamases, 9 24
one inhibitor-resistance SHV-derived enzyme
2c A Carbenicillin-hydroxyzing enzyme 15 19
2d Cloxacillin- (oxacillin) -hydrolyzing enzymes, 18 31
modestly inhibited by clavulanic acid
2e A Cephalosporinase inhibited by-clavulanic acid 19 20
2f A Carbapenem-hydrolyzing enzymes with-active 3 4
site serine, inhibited by clavulanic acid
3 3a, 3b, 3c B I\/Ietallo—B—lactamases conferring resistance to 13 24
carbapenems and all B-Iaotam classes except
monobactams. Not inhibited by clavulanic acid
4 Miscellaneous unsequence enzymes that do not 7 9
fill into other group




A15199 2.4 waAIRlRNTIIRNLTD K. pneumoniae, E. coli, waz Enterobacteriaceae 814 9 1a31l5zinARNG

Country Study name/period K. pneumoniae E. coli Other organisms Reference
No. of | %ESBL No. of | %ESBL | Species No. of % ESBL
isolate | positive isolates | positive isolates positive

s
Canada SENTRY 1997-1999 | 386 4.9 1203 4.2 P. mirabilis 97 3.1 [47]
Salmonella spp. 11 0.0
USA and Canada | SENTRY 1998 192 4.2 - - 3 - - [58]
USA SENTRY 1997-1999 2017 7.6 4966 3.3 P. mirabilis 589 4.9 [47]
Salmonella spp. 79 0.0
USA 1997 409 44 771 4.7 P. mirabilis 168 9.5 (59]
Latin America SENTRY 1997-2000 | 255 43.9 114 25.5 P. mirabilis 31 355 [60]
Latin America SENTRY 1997-2000 | 127 40 233 10.0 - - - [61]
Latin America SENTRY 1997-2000 | 664 47.3 1239 6.7 - - - [62]
Latin America SENTRY 1997-1999 | 897 45.4 2026 8.5 P. mirabilis 196 22.4 [47]
Salmonella spp. 125 2.4

Europe SENTRY 1997-1999 | 946 22.6 3822 5.3 P. mirabilis 442 11.1 [47]
Salmonella spp. 128 0.8

Italy 1999 946 20.0 4604 1.2 P. mirabilis 805 16.3 [63]
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Spain
France
Germany
Netherlands

Turkey

Western

area

Pacific

Asian Pacific area

China
Taiwan

Hong Kong

EARSS 2001
1996-2001
PEG 2001
1997

1997

SENTRY 1997-1999

SENTRY 1998-1999

1999
2000

6121
268
196
43

560

678
559
124
472

11.4
8.2
<1

48.8

24.6

25.2
51

11,3

13

1962

619
571
530

1104

1377
427
177
702

1.55

0.8
<1

1.1

49

101
23.6
11.9
11

E. aerogenes
P. stuartil

K. oxytoca
E. aerogenes

K. oxytoca

Enterobacter spp.

Citrobacter spp.
P. mirabilis
Salmonella spp.

P. mirabilis

151
96
166

2353
152

82
13
111
88
138

20.5
28.1
15.1

47.7
1.3

4.9
15.4
1.8
3.4
1.4

(64]

[65]
WWW.p-e-
g.de

(66]

(67]

[47]

(68]
[69]
[70]
[71]

27
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AN919N 2.5.1 NsAsIaAANsadLazasIasusuLaulal ESBL AaeAs disc diffusion

a8 N19AIAARNTDY N19A5IAE UL
mma‘lﬁym Mueller-Hinton Agar Mueller-Hinton Agar
TUIATBNATTFIUAATI | cefpodoxime 10 NAN. 138 | Ceftazidime 30 AN
ceftazidime 30 §AN 1199 Ceftazidime-
aztreonam 30 NAN Y139 clavulanic acid* 30/10 4AN
cefotaxime 30 #AN 1138 and
ceftriaxone 30 NAN cefotaxime 30 AN
(The use of more than one | cefotaxime-
antimicrobial agent for clavulanic-acid* 30/10 4AN
screening improves the (Confirmatory testing requires use of
sensitivity of detection) both cefotaxime and ceftazidime,
alone and in combination with
clavulanic acid)
‘L@NWELLL%@ 0.5 McFarland 0.5 McFarland

grunnRuazszezian

1
NITINIZLTR

35°4 16-18 4 Tug

35% 16-18 T

NNIANUBALLTHA

Cepodoxime zone < 17 .

Ceftazidime zone < 22 {.
Aztreonam zone < 27 U,

Cefotaxime'zone < 27 .
Ceftriaxone zone < 25 {4.

aafedlTaas19 ESBL

A> 5-mm increase in zone diameter
for either antimicrobial agent tested in
combination with clavulanic acid
versus its zone when tested alone=
Faa%19 ESBL (114 ceftazidime zone
=" 16; ceftazidime-clavulanic acid

zone = 21)




. 1 2 = L a . . .
A1T1NN 2.5.2 ﬂ’]‘iLLﬂ@Nﬂﬂ’l']Nl’Jﬁl’ﬂﬂ'li‘ﬁﬂu’ﬂﬂ‘ﬂWﬂ’lﬂ’)ﬁ disc diffusion LLag broth

29

dilution
ATHTURATN Disc diffusion Broth dilution
Zone diameter (Nd.) Zone diameter (NA)
19 G0 1a )
Cefpodoxime >21 <17 <2 >8
Ceftazidime >18 <14 <8 >32
Ceftriaxone >21 <13 <8 >64
Cefotaxime >23 <14 <8 >64
Aztreonam >23 ~—1kd) <8 >32
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ANS9N 253 N1sATIaAANSaduaznIsasiatusuauldl ESBL mqen&n1s broth

dilution
a8 N1965IAAANTAY NN9AISIREULTU
mmngm CAMHB cation adjusted | CAMHB
Mueller
TUIAUDIRNTANUIAT | cefpodoxime 4 NAN. WTa | Ceftazidime 0.25-128 NAN/NA.
ceftazidime 1 NAN. %78 Ceftazidime-
aztreonam 1 NAN. 1138 clavulanic acid* 0.25/4-128/4 1uAn/
cefotaxime 1 NAN. 1198 ua.
ceftriaxone 1 UAN. and
cefotaxime 0.25-64 NAN/NA.
cefotaxime-
(The use of more than one | clavulanic-acid* 0.25/4-64/4 NAN/HA.
antimicrobial ~ agent  for | (Confirmatory testing requires use of
screening improves the | both cefotaxime and ceftazidime,
sensitivity of detection) alone and in combination with
clavulanic acid)
Bannuie 0.5 McFarland 0.5 McFarland

fuuNRLaTITezian

1
NITINICLTIR

354 16-18 1N

35%4 16-18 i lug

NNIANULALLTHA

ﬂjuméfﬂd%%@m%‘ﬁq ESBL
production (i.e., MIC >2
NAN./4Q. for ceftazidime,
aztreonam, cefotaxime, or
ceftriaxone; or MIC >8

HAN./NA. for cefpodoxime)

A>3 twofold concentration decrease
in an MIC for either antimicrobial
agent tested in combination with
clavulanic acid versus its MIC when
tested alone = L%’M%‘N ESBL (e.g.,
ceftazidime MIC=8NAN./NA.;
ceftazidime-clavulanic acid MIC=1

NAN./UA.




a

a = ' v o ' a X a -3 | . g o [
A15199 2.7.1 MeAnmeauduaInanisinmaiaengsAnnilaglasuludileannnda £ coli wia K. pneumoniae Taasnavaulesl

ESBL
nsAN®N a1, TsAlszansa Funisiaidia | iz e 1 JEusi A1 MIC a1l JFausi NAN1S5NE
LA dwann ik (NAN./HNA.) i TRty
@an
Caselass (121) 72, M Esophageal surgery Mediastinitis Yed K. pneumoniae Cefepime 16 Amikacin Failure; continued fevers and
WATATUE bacteremia despite 3 days if
(retrospective, therapy; changed to
1996 ) imipenem and ciprofloxacin
with cure
58, M Biliary tract surgery Pneumonia Yes E. .coli Cefepime Amikacin Failure; persistent fevers
(nosocomial) 8 despite 3 days of therapy;
cured with change to
Colon cancer surgery imipenem
68, M uTl Yes E. coli Cefepime Amikacin Failure; persistent fevers
(nosocomial) 8 despite 3 days of therapy;
cured with change to
imipenem
Venezia (122) Was Infant Low birth weight Meningitis Yes K. oxytoca Cefotaxime 8 No Failure persistent bacteremia
ALY after 5 days of cefotaxime;
(retrospective, Infant Omphalocele repair cured wit change to
1995) Pneumonia No K. oxytoca Cefotaxime 8 No imipenem and ciprofloxacin

(nosocomial)

Failure; died received 48 hrs.

of therapy
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AI59N 2.7.1 (fia) MsANHIARUAUaIRan1sinEmtenantanilaglasuludilieanfoda £ coli
vaulasl ESBL

a

usa K pneumoniae FIH519

£

MsANEN a1, 1sm Fuvis  |wnzidady v anilfFaueild | A Mmic | enilfTous NAN1SSNHN
LA gzanma Anda ANLAAA @an/ua)| #ldsan
Wong-Beringer 75, M | NA UTI Yes E. coli Ceftizoxime 8 Gentamicin Failure; relapse
(112) wazAtLE 48, M | Kidney- UTI Yes E. coli Ceftizoxime 4 no Cure
(retrospective, pancreas
2002) 82, F | transplant UTI Yes E .coli Ceftizoxime 4 no Failure
21, F | From 1° Yes E. coli Ceftizoxime 1 no Cure
61, F | nursing bacterimia  [Yes E. coli Ceftizoxime 0.5 no Cure had previously received cefoperazone for
home UTI 3 days with partial response
ESRD, Partial response after 5 days of therapy
45, M | ESLO Yes K. pneumoniae Ceftizoxime 0.5 no Cure had previously received cefoperazone for
53, M | OLTX 1° Yes K. pneumoniae Ceftizoxime <0.12 no 8 days without success
bacterimia
Peritonitis
OLTX
OLTX
Pangon (123) wag 47, M | AIDS Nosocomial |No . pneumoniae Cefoxitin 4 Gentamicin Initial improvement; then had recurrence of
ATUE pneumonia isolation of K. pneumonia for which MIC was
(retrospective, increased
1989)
Siu (124) WA ATUE 14, M | Ewing’s CVL related |Yes . pneumoniae Cefmetazole 1 Aztreonam Cure of K. pneumonia bacteremia; died of
(retrospective, sarcoma candida fungemia 34 days later

1999)
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A1519% 2.7.1 (fia) MsAnEIRauduassansinwnlgenguianilagUasulugilaensnia £ coli wsa K. pneumoniae TS

vaulasl ESBL

£

MsANEN a1, 1sm Fuvis  |iweidady v anilfFaueild | A Mmic | enilfTous NAN1SSNHN
LA gzanma Anida RINLAaA @an/ua)| #ldsan
Quinn (125) waz NA NA Meningitis No K. pneumoniae Cefotaxime 1 No Cure
ATUZ (retrospective,
1989)
Rice (126) LazAny NA NA Nosocomial No K. pneumoniae Ceftriaxone <1 No Failure, died
(retrospective, pneumonia
1996) NA Pancreatitis | Peritonitis No K. pneumoniae and Ceftazidime <1 NO Death within 24 hrs. of therapy from bowel
E. coli necrosis
Karas (127) way 14, M | Multiple CVL Yes K. pneumoniae Cefotaxime 0.75 No Failure; no improvement after 3 days of
AU (retrospective, bowel infection cefotaxime; cured with change to ciprofloxacin
1997) fistula
Rice (117) wazAtdy | NA NA NA Yes E. coli Cefotaxime 0.5-1 No Cure
(retrospective,
2004)
Smith (3) kazAUE 44, M | Multiple Meningitis Yes K. pneumoniae Cefotaxime <0.5-1 Amikacin Cure had previously been given 5 days of
(retrospective, injuries from ceftazidime
1990) MVA
Schiappa (94) Child | Leukemia NA Yes E. coli Cefotaxime <8 No Death (received less than 24 hrs. of therapy)

(retrospective,

1996)
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A159N 271 (sia) MsANwIARUAUaIRanIssnEmtenananilagdeasuludilianfnda £ coli Wsa K. pneumoniae T4A5I4
vaulasl ESBL

nsAN®N a1g, | lsailszansa BLUUS WziEe iifa e JEus e AIMIC | snlfFausitldson NAN1SSNHN
LA Anida duann (nAn./
1aan A
Brun-Buisson NA NA UTI Yes K. pneumoniae Cefotaxime or 0.5-4 No Cure
(118) wazAtuy NA NA UTI No K. pneumoniae Ceftriaxone 0.5-4 No Cure
(retrospective, NA NA uTl Yes K. pneumoniae Cefotaxime or 0.5-4 Aminoglycoside Cure
1987) NA NA uTl No K. pneumoniae Ceftriaxone 0.5-4 Aminoglycoside Cure
NA NA Mediastinitis Yes K. pneumoniae Cefotaxime or 0.5-4 Aminoglycoside Failure
NA NA Mediastinitis No K. pneumoniae Ceftriaxone 0.5-4 Aminoglycoside Relapse
NA NA Empyema Yes K. pneumoniae Cefotaxime o 0.5-4 Aminoglycoside Failure
Ceftriaxone
Cefotaxime or
Ceftriaxone
Cefotaxime or
Ceftriaxone
Cefotaxime or
Ceftriaxone




a

A159N 271 (sia) MsANwIARUAUaIRanIssnEmtenananilagdeasuludilianfnda £ coli Wsa K. pneumoniae T4A5I4

vaulas] ESBL

nMsANEN a1, Tsaszdnda | sumisioda wnzdaiu \ia gmIJFueld | A1 MIC gl jFusd NAN1TSNHN
LA ]AINLAAA (NAN./ d5au
NA.)
Emery (4) uaz 1, M ALL, BMT 1° bacterimia Yes E. coli Ceftazidime >64 Aminiglycoside Cure
L Abdominal
(retrospective, 66, M Chronic abscess No . pneumoniae Ceftriaxone 32 Cotrimoxazole Failure; died from P. aeruginosa and S.
1997) pancreatitis aureus septicemia
Pertonitis Failure, died within 24 hrs. from massive
56, M Pancreatitis No . pneumoniae Ceftazidime 1 Metronidazole bowel necrosis
UTI Cure
30, M Gun shot wound uTI No K. pneumoniae Ceftazidime >64 No Cure
54, M Cervical fracture No K. pneumoniae Ceftriaxone 16 Clindamycin
Paraplegia uTl Cure
62, M No . pneumoniae Ceftriaxone 2 Gentamicin
Paterson (116) 72, M Intracerebral VAP Yes . pneumoniae Ceftazidime 16 Gentamicin Failure; continued fever despite 2 days of
LasAS hematoma ceftazidime; changed to imipenem with
(prospective 76, M Hypertension CVL related Yes . pneumoniae Ceftriaxone 16 No cure
observation, Failure; continued fever despite 3 days of
2001) ceftriaxone; changed to imipenem but
56, M Cirrhosis Nosocomial Yes . pneumoniae Ceftriaxone 12 No died on 14th day of therapy
pneumonia Failure; died (received 48 hrs. of therapy)
30, M Abdominal CVL infection Yes . pneumoniae Ceftriaxone No

surgery

Surgical wound
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A159N 271 (sia) MsANwIARUAUaIRanIssnEmtenananilagdeasuludilianfnda £ coli Wsa K. pneumoniae T4A5I4

vaulas] ESBL

Fa
FILRUIAALTR

2
11a

e ndIuzn

NN9ANEN N8, lsadszanm Lmﬂ:L%a endausn A1 MIC NAN1STNEN
LNA Ayan it (NAN./NA.) NE TN
1aan
54, M Caesarean infection Yes . pneumoniae Ceftriaxone 8 No Failure; continued fever despite 2
section NA days of ceftazidime; changed to
Yes . pneumoniae Cefotaxime 4 Amikacin imipenem with cure
62, M Abdominal SBP Failure; continued fever despite 3
surgery days of ceftriaxone; changed to
49, M Cirrhosis VAP yes . pneumoniae Cefepime 2 No imipenem but died on 14th day of
therapy
73, F Neurosurgery VAP Yes . pneumoniae Ceftriaxone 1.5 No Failure; died (received 48 hrs. of
therapy)
25, M Multiple trauma CVL infection Yes . pneumoniae Cefepime 1.5 No
BMT Failure; died (received 48 hrs. of
25, F Yes . pneumoniae Cefepime 0.5 Gentamicin therapy)
Yes . pneumoniae Ceftazidime 0.5 Tobramycin Failure; continued fever after 72

hrs; changed to meropenem with
cure

Failure; continued fever after 4
days; changed to meropenem with
cure
Cure; infection resolved but
relapse with new strain after
antibiotics stopped
Cure

Failure; died of sepsis despite 5
days of therapy

Cure
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AN9197 271 (Aa)

vaulas] ESBL

nsAnERauduassanmsinmalgenguanlagUaswlugiloansala £ coli wsa K. pneumoniae TW#519

a

=

MsANEN ang, Tsadszansa | sundsBada | wwiside v gl fFuzi A1 MIC gl JFausi NAN1TSNHN
VWA AUaN ikt (NAN./NR.) I f5an
1aan
Kim (101) az | Children NA NA Yes K. pneumoniae NA 2 NA Cure
ATUY or E. coli
Children NA NA Yes NA 4 NA Cure
(retrospective, K. pneumoniae
2002) Children NA NA Yes or E. coli NA 4 NA Failure
Children NA NA Yes K. pneumoniae NA 4 NA Failure
or E. coli
Children NA NA Yes NA 8 NA Failure
K. pneumoniae
Children NA NA Yes orE. coli NA 8 NA Failure
K. pneumoniae
or E. coli
K. pneumoniae
or E. coli
Kim (120) wag | 21 cases NA NA Yes (all) K. pneumoniae Cephalosporin NA NA 5 of 21 cases were died
ALY (adults) s
(retrospective,
2002)
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A1519% 2.7.1 (fia) MsAnEIRauduassansinwnlgenguianilagUasulugilaensnia £ coli wsa K. pneumoniae TS
vaulasl ESBL

P

ngANEN a1, Temlszaima FuMNeen | tWsiedn Ve galpdoue | M MIC  [enlpzausi KAN1SINE
LA 3a AINLADA ik (MAn/ua) | ldsau
Ho (93) uay 70, F Cirrhosis SBP Yes . coli Ceftazidime <8 No Failure; died of sepsis despite 3 days of
ALY therapy
(retrospective, 72, F DM, renal impairment UTI Yes . coli Ceftazidime <8 No Failure; continued fever despite 4 days of
2002) ceftazidime changed to imipenem but
died on 7" day of therapy
69, F DM, IHD uTl Yes . coli Ceftazidime <8 No Failure; fever resolved after addition of
gentamicin
49, M | Hepatocellular Liver abscess | Yes . coli Ceftazidime <8 No Failure; liver pus on day 6 still positive for
carcinoma the same E. coli and change to imipenem
but died on 35" day of therapy
83, F Carcinoma of colon, | UTI Yes - colf Ceftazidime <8 Gentamicin Cure
ureteric stone
67, M | Cirrhosis 1° bacterimia | Yes - coli Ceftazidime <8 No Cure
83, F Rheumatic heart | UTI Yes - coli ceftazidime <8 IAmoxi/clav Cure
disease
Kang (117, 130) | 26, F SLE, ESRD Peritonitis Yes . pneumoniae | Cefotaxime 16 NA Failure; continued fever and abdominal
WATATUE pain after 4 days changed to ciprofloxacin
(retrospective, and amikacin with cure
2004) 87,M | ESRD, COPD Pneumoniae Yes . pneumoniae | Cefotaxime 16 NA Failure; died on 3 day of treatment
19, F Leukemia, NA Yes . pneumoniae | Cefotaxime 16 NA Failure; continued fever 3 days; changed
neutropenia to imipenem with cure
54, F SBP Yes . pneumoniae | Cefotaxime 16 NA Failure; died on 3¢ day of treatment
65, M | Cirrhosis SBP Yes . pneumoniae |- ceftazidime 16 NA Failure; progression to infected right
Cirrhosis pleural effusion; died on 16" day of

treatment




A1519% 2.7.1 (fia) NMsANEIRaLdUassanmsinmalgenguanwilagUazulugilosn

vaulasl ESBL

P

a

AALTa E. coli sa K. pneumoniae CRGERN

msAn¥ | ans,

LWA

Temilszanma

ALUUS
Anida

WL TaTY
AINLAARA

e

amlnToue
it

A1 MIC
(NAN./NAR.)

gnlpToue
Nadsan

HANTS5NEN

Kang (117, | 17, M
130) uay
AT

(retrospecti
ve, 2004) 26, M

39, F

79, M

75, M

69, M

65, F

48, M

BMT, neutropenia

Acute
neutropenia

ESRD, DM,

neuropathic bladder

Renal tumor

Cholangiocarcinoma

CBD stone

CBD stone

DM

leukemia,

NA

NA

uTl

NA

Cholangitis

Cholangitis

Cholangitis

Liver
abscess

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

. pneumoniae

. coli

. pneumoniae

. coli

. coli

. coli

. coli

. pneumoniae

Ceftizoxime

Ceftizoxime

Ceftazidime

Cefotaxime

Cefotaxime

Cefotaxime

Cefotaxime

Cefotaxime

<1

No

Amikacin

Amikacin

Amikacin

No

No

Amikacin

Amikacin

Failure; continued fever after 7
days, changed to imipenem and
ciprofloxacin, but patient died on
22" day of treatment

Failure; continued fever after 3
days, changed to imipenem and
amikacin with cure

Failure; progression to renal
abscess, changed to imipenem
but patient died on 28" day of
treatment

Cure; partial response to initial
antimicrobial therapy, changed to
ciprofloxacin with cure

Cure; partial response to initial
antimicrobial therapy, changed to
ciprofloxacin with cure

Cure; complete response to initial
antimicrobial therapy

Cure; complete response to initial
antimicrobial therapy

Cure; antimicrobial therapy with
percutaneous drainage

ESRD= end-stage renal disease; ESLD= end-stage liver disease; OLTX=orthotopic liver transplant recipient, MVA=motor vehicle accident; UTI= urinary tract

disease

infection; CVL= central venous line; ALL= acute lymphocytic leukemia; BMT=bone marrow transplantation; NA=not available; VAP=ventilator-
associated pneumoniae; SBP=spontaneous bacterial peritonitis; DM= diabetes mellitus; SLE=systemic lupus erythematous; IHD= ischemic heart
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uny 3
aa o = = QU
A8ALAUNISIAY

3.1 gUuuuns73e (research design)

{lunsidenanisneuauassianisinelaafiudayalidreutdn  (prospective

study)

3.2 sz1iau98n19748 (research methodology)
3.2.1132a1n9 (population) LAZFIALIN (sample)
O iszannsiinunng (target population)

nevileinmeingaeln@ainaini@e £ coli , K. pneumoniae, K. oxytoca

[

=
AR

©3°¢

v
% a

vi3e P. mirabilis anai1uazluiasradnlasd ESBL lulsweunanieni (tertiary care)

a

O iszanafaeeing (sample)
Aia fhenieRndefinsme iy daumauiafinannide E. coli, K. pneumoniae,
K. oxytoca sisa P. mirabilis afia¥auaslaafradulesl ESBL Fasul¥luvedinengsnes
21931590E11899189n30] TeanenUIanIngy uazlssneunaTals FausiAen 1 unsan
W.A. 2549 D19 LAY 1 MNIAN W.A. 2550
3.2.2 innwsinsAntaangLaaidingnisAne3ae (inclusion criteria)
O Ailauivanguinnanvisawionu 15 1 uay
0 lEsunsitasuilulsnfiadefinsslnuunBeundunusidnfinany uaz
@) LW’\:L%ﬂ'mnﬁ@mqw%lmaﬂm%u E.~coli ", ‘K. ‘pneumoniae, K. oxytoca
W8 P. mirabilis LaE
0 lsiidavinnldandiTanenauanintaatladi (cephalosporins) e eLw
HTaai (penicillins)
3.2.3 nawinnednidandilogaanainnisd@nsaddn (exclusion criteria)
0 1Fumsitadudhulsndndenadutagnaznnelu 4 dlani
O ldFunnsinmdnaandfgousiinvinlaglesu (cephalosporins) nelu 72

CRIEN



(0]
0
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v Ao Ay o ' . . | Vo =
I;;Ilﬂ'm‘i/l NICHHANNULNNTAY (immunocompromised host) 114 185usAR
o o Yo = c . =3

U10A IAsLenamnasess (steroid) wWaz 19ANZLE

= a a 2 dl a . e
LANRAUNA et NeesszuunaaLiladnay (functional abnormalities of
urinary tract) dadalaganAulsedRlasaIn1ININARLN
HAMURALNAIIANHIUENIINIEAIN WIBHN1IAANUTBITLULNILAY
ila@nqe (physical or mechanical obstruction of urinary tract) 2iadalng
ANAELTZIRLAZAINININARRN

= . f A4 '
UN17ANANLALLaA19% (retained Foley’s catheter) $7adN1T 4" stent
filaesangast

a Y £ 2 ad 1 an a . A as 1
NdevinlgenlgEousngsinuil@aau (penicillins)  1TaNUFTIULNGHLAN

W laadasu (cephalosporins)

3.2.4 mmeﬁmm@u;ﬁﬂqm@ﬂmnmiﬁﬂm (withdrawal criteria)

noinsneuthgaenainnisdne (withdrawal criteria)

(0]

Tanunsnldfuendfaous ceftriaxone Miasy 72 dalng iWasann uiien e

an9uei AR usadasueaaniel 72 daluq

3.3 msliAmdenadel fiisnlglunis348 (operational definition)

3.3.1 N3AATefngae IMULLIRELWAY 18D A9 AR M costovertebral angle (CVA)

tenderness AAUIE 21U FaNALNTaTldd192 W@ AN 3 > 10° cfu/ml (9)

3.3.2 ESBL unneda ieulmingnunsngesdansiusinanantia  extended-spectrum

a dgj a A 1 o d} b2 aa 4 .
NZW]I@EILT@LLUﬁV]L?EIgﬂLLVNﬂ?N@‘LI Tea1unsanaulalaadinInagaufag double-disc

diffusion %78 combination disc ANAENAIFIUIEN CLSI 2RNAUTFELNEN (10,11)

3.3.3 nzld unnefs nedngumgisenianastnly > 37.8 Cneiuetnalen 2

AFIUNIIUE Y 1299184 (12)

3.3.4 nsRamennmelauLuLRsUNaU (acute pyelonephritis) n1satadellsznausae

(13)

N199UAdENNAANN (clinical diagnosis)

v
o [ % ] o

4 (body temperature > 37.8 °1 Jan19tin aenaties 2 AfsTadninaiuy

agiatiag 12 441149) 1138 CVA tenderness viranauldaniagis 1138 a1n19N14 systemic

N1331A88M199aT99NEN (microbiological diagnosisi)
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wudaaanu2 lutlaaay (pyuria)
Pyuria: wbc > 10 cells/high power field, HPF (unspun) 138 wbe > 25
cells/HPF (spun)
Wi_lL%@LLLlﬂﬁﬁﬂuﬁ@m's:(signiﬂcant bacteriuria)
Bacteria > 1 §i9/HPF (unspun) %38 bacteria > 10 Fi9/HPF (spun) 38
Urine culture > 10° CFU/mI Tusnefidennns videdl pyuria vise

Urine culture > 10° CFU/mI 2 54 (wupfFasaan) lusednldfdannis

3.3.5 ESBL producing M32a8ugiusineAsnis double disc Taennquiuen AMX/Cla

(20/10 ) wAn.{uAudNa9e9HIRTEN 199811 IALNIEE LANAIINIHYEN ceftazidime (30

uAN.) WAy cefotaxime (30 {AN.) ‘lﬁmqmﬂﬁgm@uﬂ'ﬂmwmLLcJum AMX/Cla dgzunnd 20

mm  #3898n13 combination disc W31 inhibition zone BWEILEN cefotaxime (30

NAN) 11U cefotaxime+clavulanate (30+10 {AN) 9199 ceftazidimerilceftazidime+clavulanate

(30+10 1AN.) mu’i%mmgmmm CLSI 2893a13gain (10)

336 naasuAd e dfuaaTniaeldis disc  method MINNIMTFINYEY

CLSI(10)
3.3.7

Susceptible K. pneumoniae 9199 E. coli W38 P. mirabilis 180918 ADLIAURY

v
Bat ceftriaxone FNWAILAL intermediate WAL susceptible A1NN176A7991AT MIC (minimal

inhibitory concentration) #2835 E test Aaa1n9g1% 284 CLSI 209an3gaiEng " il

3.3.8

3.3.9

Susceptible A1 MIC < 8 NAN./UA.
Intermediate A1 MIC 16-32 {AN./N4.
Resistance A1 MIC > 64 {AN./N4.
ARguusvaedlsn w3 seauae
TULIINN ﬁéﬁ”ﬁym’]m%wiﬂmﬁ' (severe vital signs unstable or sepsis)

a

TULS9L WA (moderate) - wuaInig 2 dalu 4 da As gruigdnisuinnda 39
aANTAITEA UA1UFnUTUE9E19TUe ATanLLdaReaT19 lWAeANINNGY
3 . al dl b7 = (o)

15,000 cells/mm yraiann1rpauldanasuunn (fever > 39 C, severe flank

pain, nausea or vomiting, leukocytosis wbc>15,000 cells/mma)
qunsatian (mild)  1dun Aoz ldnueIn19aulslIuNa199TaIuIIININ

(absence of criteria for moderate and severe)

AN9AALAURIFANITTNHN 72 Falag MU1D
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NN9IAALAUBININAAIN (clinical outcome) A 72 F2lu4
O Good outcome BH1EDN NaLi IR 19 naen195nE9 72 Falug

O Poor outcome YN Naeised  visanaunnssuniely 24-72 daluanaalvien

ﬂgj%u: ceftriaxone

miﬁl'ﬂu@ummwﬁffmm (microbiological outcome) 17{ 72 %’JTM

O Good outcome UNILD Wz @elliuannilagnay (sterile urine) NIBINAINS
S 72 Falua

O Poor outcome UKL NZdaTLA NI 9N EMAINN T NENT 72 dalua

3.3.10 NIAAUAUBSABNTTENER 14 §1 vnef

N19AALAUBININARLA (clinical outcome) 714 S

O good outcome nuAedan e st [4masnnasnER 14 Fu

O Poor outcome #ETIN2 R il vBaiaunnssunnavdalinnssneni 14 5

NNIABLANBNNINAATIINE) (microbiological outcome) 714 S

O Good outcome HneE nziiplauannilaanay (sterile urine) 1a919N195NEN
714 5

v v 1
O Poor outcome WHAEIDN WA LlTaAuaInilaa19 1aalin 95NN 14 51

3.4 NMFATUIUAUAFIDEY
YUIAFIBENNAIIUAINGAT
N/group = 2(Z ., + ZgY'PQ/ (P P.)’
P.= (Pt+Pc)/2, Q=1-P
el oC = 0.05 B =020
Zy,=1.96 -~ Zp=0.84
P.=0.75, P.=1.0
(ANLBNATDNNBIUDS NNATTIO LAZADLE (11))
Lﬁ'ﬂ\‘]@’]ﬂﬁ'ﬂwﬂﬂﬂméﬂ E. coli unz K. pneumoniae fin1aiiulmsl ESBLWUsza04 30%
LazMsdanzTaanTTaanzise A Al RaIN s Te T sy a0l 60%
ESBL-producing arm = 28 x 100 x 100/ 60x30 =155.55
ESBL-nonproducing arm = 28 x100x100/60x70 =66.66
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Tunsdnesieslddilaeriaonnnszann 222.21 au e lildlszansnguaszszanns

28 AL

3.5 NISANLUUNIGIAE

glaafieinu inclusion WaY exclusion criteria Az lAFUNNITUATRNLsTasA TUALNIYIN

1%

(0

Ade darTaminas a5y uazdulutuganidndaunisAneiae)

1%

dnised®  meeadianae meﬁuﬁn%@g@ﬁugmmq 7 avlunuuiiuindeya
(CRF)

éﬂ’lﬂﬂﬂi’mi@f‘?ﬂmimm UA, urine Gram stain, urine culture LazlA1AaA
@3m399 CBC, BUN, Cr uag bloodculture

NANT961339N 97 BdUATRN96199 7 Tunnasluuuiiuiindaya (case record
form:CRF)

dilaenaeliiunnsinunsaaanliaous ceftriaxone 1WA 2 wnsusiady
Hunanatheder 72 90

1ufiN8IN17 8IN19UARS LL@;‘:mmmm@mqﬁmﬂﬁﬁ'{?\ma‘ﬁlu 1 Nnduadly
wuntufindesyamauuuiuiinfisuufineun ludaeszazionn 3 Suusnmss
1FFuni9snen

ufinmaneuauessianisinundas ceftriaxone 7 72 daluakanniain
gnuunisenalagiednlaifldiile body temperature < 37.8 °1 Sanaeln

[ 1 o 1 3

v ] 1
agtetiag 2 ATIEdRvNeAuetinatias 12 9919

o =K dgl A
pIvadaLuaziunuamnzmaanagiaziaziaen
e A ¥ dl d’j 49{ 1 .
ﬂm@@ﬂgﬂfmLfawqm’mm@mﬁmmu E. coli, K. pneumoniae, K. oxytoca
Wse P. mirabilis  WennsAnsadalasutiadu 2 nguaunisai
winlaed ESBL Anmnadaauasuanuaugilapmnuiiniundly

¥ v
vinnnsmgatiaaing CBC, urine Gram stain uaziniziiaainiaanazdian
Lo A o

ATINAUN 3 HAIN9TNIN
Tumen il duazmavanessdanisinm iidaeuedfdousaiiniulssmin
AUATU 14 T4
Tunsaligilaedannismgaasiiza ldnauausssanisinen il asuulasnig

FnEmIn guidelines 284i39NENLNA ViRRANNTLTAL RN AN 18 4
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3.6 M359UTINTBYA (data collection)

gnnsaafufifumusudeya tTuindeyailsydf nsnmaianie uaznansa
v

N3l JiRn1961197) sanisRampanTsinEAnUsEdRgilasuanuaznsziday finng

o & @ o & » A o a e |
UuVlﬂm’ﬂH@@ﬂuLLuuuuWﬂﬂ’ﬂH@ LW@%WNWQL@?WZM%@H@M@LM

3.7 NM5ILATIZUTaYA (data analysis)
nszideyanislilsunsy SPSS version 12
1. iﬂaﬂ@ﬁqiﬂmméﬂw L1 878 sreizinana8 bl 19A1354169 B1N1TUATAINITUART KA
nsm3aan1erietfdinasse] uaznan1sinE dandiassideyasiuaia
p S @ o = g
frequency 178 percentage ”Lum‘mmﬂuﬂmgm‘m@mmw (qualitative data) meﬁ;ﬂ
dayaifluAians ( mean) ANEEFIU (median) WaE (range) zﬁ'mﬁmmummﬁm
(standard deviation) lunsauiifludayaimailsunns (quantitative data)
2. msdiauedeyalunanananinasng]
3. wrauinaunan1sinemasientiaaus ceftriaxone srudnangunairauazliaie
wwulgsd ESBL 1473 Chi-squre test 1138 Fisher's Exact test
o dl dld 1 ] 1 o a dsj dl a [ % dl
4. {ladedeannuananis linauduesAanIsinIN1IAATaNNIE ALLLRLNAUT
\ARNNE@a E. coli , K. pneumoniae, K. oxytoca e P. mirabilis N1 lasd
ESBL aLm’wﬁﬁﬂNﬂﬂﬁQﬂ relative risk LlAE multivariate analysis
aa v dl dl = U 1 dl a dy .
5. maﬁmz@@ummamﬂw@g@@uﬂLW@Lﬂ?ﬂULﬁﬂU?:MQW@ﬂ@NWmmmmﬁm E. coli,
. = - — -d‘ % [ [-3 c ¥
K. pneumoniae, K. oxytoca %38 P. mirabilis RaFauazliadrasulnd ESBL axld
Chi-Square 1198 Fisher'sExact testlunstindayaiiuiasas uazld Mann Whitney U

P Ady o A
test Y198 Student t-test Iuﬂﬁmm"llﬂll@Lﬂuﬂ’]Lfﬂ@ﬂ

u



uny 4
NANI5AE

4.1 FayaRugruresfihenanuaiidinisinm
cﬁﬂqa‘ﬁ'Lﬁqéquma‘ﬁﬂm%\mmLfluij’mﬁq 73 AU B1gIzudNg 15100 T angLade
66.15 1 ﬁi’]LﬁmmummWﬁm 20.60 1 I@mﬂ@xﬁﬁﬁqﬁwumuﬁlmj A9 W11 28 AL ( Fae
Ay 38.4 ) 799NN A2 3pnaaAlRaAANEY (cerebrovascular diseases) 18 Al (Faaay 24.7)
filneddsedmldfuendeusnanenluga 1 weut2 Ay (Geeaz 16.4) wauiunisinely

o 1Aa

Tsangnunanifauluga 3 1hew 8 AU (asay 11.0) wariilsesA lasun13Rad 84 RAnLTEe

Maautlagnzuneuluiog 6 wardallu 11a1 (Fegaz 15) a1nsuszazinanfgtaauiny

a

winefagilutdasfaus 1--3 W (sa119a10at 1.49+0.62 91) AIRNIINN 4.1

42 ANHUZAINIG BINITURAS LmzcmmmmaﬁmﬂﬁaﬁmﬂmQ’ﬂfmﬁy’mmﬁt%
NNSANEN

ﬁﬂwmzmmmmmmimmﬁwuzﬁquﬁlumg Ae tlaaazds (urinary frequency)

46 pu (Fazas 63) daa1azdey (urinary frequency) 45 Al (Faeias 61.6) Aald 30 Au (Fael
av41.1) uqu‘q;u 28 AU (5a81ay 38.4) DALY 25 AL (Geaas 32.4) ﬂfmuz‘q“w?@u?mmﬁwm
23 AL (3‘@8@::31 .5) mﬂﬁ’a‘LL@:meWU'ﬂﬁﬂ’]iLﬂflzLfg‘i_l‘i_l?mmfmt,m (costoverterbral angle)
WeauA 22 au (Fazaz 30.0) mwéwmawugmmﬁﬂ’mmﬁﬂ 38.49+0.58 A4ANTALTEIA
sLALAINAULATA systolic @t 122.38+1.89 Hadlumslsan seaumuawWlalin diastolic
lAe 74.75+1.25< Haawnstlsen Twasieds 88,32+1.32 ASafauni smsntsnalaleds
21.1241.79 ARaAaUT FaanTait 4.2,

HANITATIANIsefiAnIsAe onudddeadandudursadniaenuns
(hematocrit)  1a@el 34.7343.54 % anunusinlaenaialuAeniaas 10339.95cells/mm’
SUIUINSAADALARY 255,947.9+04429.56 cells/mm’ Anuasadanannluilaandzieds
56.84+31.91 high-power field s2ALN13N19Ua84LA (creatinice) Lfaa‘lf;l 1.14+0.52 mg/dL
LavILALTNANa AR ARA 1253847811 mg/dL %@Hmmmiﬂuﬁqmmqﬁ' 4.2.1

LANIATIANNZITa ARSI l1AN19T 4.2 3 TnenudnmnsiEaannilagniziutasas

) X a4 X a4 X ANa A = & 4
100 LANANITINIZLTERAINNLADAULLNENTREAS 19.1 L°ﬁ'ﬂLLUﬂWL?ﬂWLﬂu@qLﬂﬁmﬂ\iﬂqﬁ‘m@L“ﬁ@cﬂ
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~ . x X ¥ 4
naaglpannnisAnsnudnnzimaaInilagnzaude £, coli NnNNgaFeaas 83.6 999A9NN
A8 K. pneumoniae WU5R8AaZ15.1 WAy P. mirabilis WuFaaazl.4 §1uiLide £, coli N84
wlsl ESBL wu¥anas 89.3 K. pneumoniae Nad1aidulasd ESBL wukaaaz 10.7 wh lany
P. mirabilis. na51adulsd ESBL waznnsAneilluny K. oxytoca \ag

NANTTATIAUIAT minimal inhibitory concentration i ceftriaxone 289178
E. coli, K. pneumoniae %38 P. mirabilis wuinmesalasesnnedasas 49.4 waznamasn
JLALGY (resistance) Fotar 50.6 AIANINN 4.2.4 Filhadouluianenizainimisaaiin
o . ) o P ¥ = o
suussties (mild severity) wuiegar 67.7 TRgiuaenenisguusssnnidndannisdnmn A

AN919N 4.2.5

4.3 Tayaiugruracd e fatiannsialnanidedasiuazliasradulad ESBL
filaaivaeenguiANHUTAS 7 1l srazinantesld wieadwdulianaund

Tranenuna Teadszanma @y wavenu eale dsedfbasunisfnenlulsaneunannnen

Tugag 3 1new UsedRwmeniulsainmeniadiudaaitzanteulutag 6 new IRAMNLANGN

AuIendeaeangy uanudnedgadnvesiilan (74.36+15.6, 61.04+21.95) UszdR liFuen

Ufgousnnenludes 1 ihen (feeaz 286, 8.9) Uszdnlsnnaanidananes (Faeaz39.3,

1 a dgj AJ v [~3 ol 1 Q‘I ] v [~3 6 1 al
15.6) Tunguanimageairadulasd ESBL uaz nguitiaFraaulad ESBL wud1iaax

9 @ aa [

wANFANAUIENdaRINgN et N RTEAATINNATIA AINAIAL WARIAIAIIN 4.3

1 a 3 d g $ [ [
4.4 annsuazanmsudnsaasdiefndannsialaainidadeasranazlaiadraaulas
ESBL

R a N0 Oy Y @ -
a1N13uazaNITLARasEefnmannme i ndena ey liaF gl
ESBL Muwndu rauld e1@wu Tiiaouuansneiusendnaesngss uinuilagiztias
(Gaaaz 26.7, 73.3) fadnzuaudn (Feuaz42.3, 77.9) Ulavas Geaas7.1, 46.7) LAZIAL

v v 1 1
Ugien (Faeaz3.6, 46.7) Tunguinmadaairadulasd ESBL uay nquilia¥adulsd

o o o

ESBL 719889NguAANLANANN AT Aot HTE A ATYAINaIAL AIRngen 4.4.1
py - o = \ o s & 4 =< 9 = - Dy
Wallraunsudyyiudinsyndsgilbafndannsalntsairaduladuazliaine

@ulad ESBLYIN 2 nguunudn aouuniseniaiad seAuauaulaiin systolic Laae szfil

1
= o I =

ANsulatin diastolic @AY Awasady annTsvnglamas TudAMNANNAUNI9AD Rating

%

2140

2
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1 ¥
A

%’ﬂsﬂ@ﬁugmwmmaﬁﬂmmtg’:ﬂwﬁﬁmmj@ E. coli, K. pneumoniae Wi P. mirabilis i
a¥raduled ESBL wazilla¥adulmd ESBLnudadendasiidfydonulunguitlaafinn
e E. coli, K. pneumoniae vie P. mirabilis a¥1adula] ESBL Wethaniinszsinieada
UL multivariate logistic regressionﬁmqmjmﬁmmmefshqﬁuiuﬁ"m UseiRlsanaaniann

aned waz Usedlfuendfdousninenluge 1 hiew

4.5 nan1sasransiasl Jiiinisurasdilagfadannselnanidadeasnawaslal
asravaulnsl ESBL

HAN1IAFIANIeeLIRANIs Wnnenlas (hematocrit) w@ae AuduinRanz1aly
" = o o AV /7 =N o o
RDALAAL,  ANUIUNGALAAALRA AURKIEAaana17 luTa419y  EAUNTINN9Laadle
(creatinine) @A WAYIZAUNNANA AAALRAT AIBALNIININIUES TR TR ANLANFA1NI

anfszudenguiihafndeteaiedulnd ESBL uaz nauiliainadulsd ESBL

4.6 LL‘LI‘IJLLNuﬂ’]‘a"ﬂg’ﬂﬂ’lﬂﬁ%Quzm'ﬂﬁL%ﬂ E. coli , K. pneumoniae, K. oxytoca %38
P. mirabilis Taa59deamsauaglaiasnaidulasl ESBL

LLUULLNumi%@mﬁfﬁquz (antimicrobial resistance pattern) nagavulneld3s disc
method 184 L%fr] E. coli, K. pneumoniae, K. oxytoca Y38 P. mirabilis ﬁm%mﬁu%ﬂ ESBL
meﬂzjuﬁim%’ﬂuﬁuhﬁ ESBL UAAAIANIING 4.6.1 wudm%ﬂmjmﬁm%’ﬁa ESBL aziin1siesn
ﬂﬁ%quzﬂ@uﬁluéqué’qmﬁu ampicillin, gentamicin, amikacin, ciprofloxacin,
amoxicillin/clavulanate, cefoperazone/sulbactam, cephalosporins (ceftriaxone,
ceftazidime, cefepime), Trimethoprim/sulfamethoxazole mnndqn@;uﬁiﬂm%uﬁuﬁﬂ ESBL

o o

aeialtiAATY (p <0.05) WankeReUfdaus meropenem ; imipenem A ertapenem &

wuuukunIsRes U Tauliuansnaiussndnamensasangs
watideyandpzinandnuantinresendjdonsnnetnauiuiuaeing Ao
. X LN N ] | & : , o) '8 [
ngunaagmateriaseus 3 ngnaulll (multi-drug resistance) Wazngunnsentiasniniise
WinUAetiANLAN 18 E. coli, K. pneumoniae, K. oxytoca ¥78 P. mirabilis a51a181leasl
ESBL angilagvnaemasasiseus 3 nguauli (multi-drug  resistance) uansingaeingi
WednAtynsadanunguiiaefifeie £. coli, K. pneumoniae vsa P. mirabilis T9lda¥s

\@ulensd ESBL taewudnpasnsaus 3 ngnauliluaiensy 37.8 Aa619199 4.6.2

¥ k3
WanaNINLIIAY minimal inhibitory concentration (MIC) mﬂﬂﬁﬂwﬁmﬁ@ E. coli,
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K. pneumoniae, K. oxytoca V38 P. mirabilis mirabilis ﬁm%umﬂﬂ@"fwvﬁu%ﬂ ESBL N
ANNUANFNNT (P< 0.001) Taewidnide £, coli, K. pneumoniae 38 P. mirabilis mirabilis.
iasadulsd ESBL andilaemnaaiisn MIC < 8 uan.aa. (Faraz 100) usldflgilas u
mjuﬁ'ﬁm%@ E. coli, K. pneumoniae v P. mirabilis . #ea¥aidulma ESBLATIAN MIC < 8

UAN./HA. FIA1397 4.6.3

4.7 HANISSNEN

4.71 mmﬁ;umwm‘lﬁmLL@mwmmﬁ*umﬁ*ﬂm"luimwmma (AN397 4.7.1)
LN a dal dl d’lj A 4 = . .
Qﬁqammﬂmmﬂimmnm@ E. cali, K. pneumoniae, K. oxytoca %78 P. mirabilis

WingaunsAnENiarNm 73 AL Lagifinide £. coli, K. pneumoniae vse P. mirabilis

% 3

naFradulasl ESBL 28 Au tazliainadulsd ESBL 45 A AomguLssanalsnlufiloangui
a dlij dg/ . 4 ol 4 . dl % [ < c =]
RAiaEe £. coli, K. pneumonia 38 P. mirabilis Né519uas lia¥adulad ESBL lalaana
wansinaii (P=0.575) wugihadaauguussueslsniunansianas 25 uay fauas 32.5 uas
suutieadatay 70.5 uariatay 68.9 ANiUngunanmaTeaiwuay laiaduladiusiouan
o o o g = o =

puna pnaney uarlidgeeneleafidiainissuusannn (HesaingninasnaInnisAne
FLLBILLIN)

4.7.2 8R31N19618 (mm\iﬁ 471)

Tinudiededinludiloeis2nquinfame £. coli, K. pneumoniae 38 P. mirabilis
Nasraeulayd ESBLuaz a5 19enlaiESBL

4.7.3 an135n19% 72 2 IN9NAIN195n197 (WAA9AIAIS19T 4.7.2)

1) N1IRBLAURINANAARA (clinical outcome)

4

1 I dl a A d . A . vy d‘ %
WUINNANNINARINLTD E.  coli, K. pneumoniae 38 P. mirabilis N&TN

\iulaad ESBL meavauassiantsinunlnansaalinyld 22 au (Feuaz 78:6) waznguiluiaing

I}
=<

Wil ESBL 35 Au (3asay 77.8) @ ldNAN AN AN D Aatinal

o o o

Ueldamcl (P=0.86)

=

2) mﬁmummmwmﬁwm (microbiological outcome)

1%

ANDTNNANTBINITITEANANITADLAUBININAATAINLN IALLNIZLTAN
taaazldaundanieinei 72 dalusnudn filhefadeninamalnainide E. col
. A . - v < « & X .
K. pneumoniae %8 P. mirabilis Faasaeulay ESBL wnzimaannilaanazaiu E. coli, K.

pneumoniae %38 P. mirabilis 10 Al (Yasaz 35.7) anuzigilaaynaunalunguiinainiae



L%

PldaFrausulsd ESBL wnzidaannilaanazliau delianuuanstamnean nedaldadnAny
(P=<0.001)
4.7 4 4an135n979 14 FUNAIN195NH (LEASFINNTNTN 4.7.3)

A
{ )

Hfaeiaune 18 aunaunsnsziiunieinei 14 4u windufiloalungunsaime

1 1
a I~

E. coli, K. pneumoniae %38 P. mirabilis Ia51918ulnsl ESBL 5 AU uaznguifinme E.
coli, 3@ K. pneumoniae v3a P. mirabilis Talua¥19181 1037 ESBL 15 A1

1) N1IRALUAUBNNINAANN (clinical outcome)

1 4

N1IABLALBNABNITINET 14 AUNLATN2NNNTRARNTe E. coll,
. A . i d‘ v I3 e 2 1 dl (4 < L
K. pneumoniae v38 P. mirabilis 1451918 ulms] ESBL uazgilaelunguinliairadulasd ESBL
mavaldnuldudanisinuans du

a a

2) N17AAUAUAININAATIINGN (microbiological outcome)

a a d” |é’ o [9 dl
HANN9ARLANBINNAaTIAINe N Inannzimeanaanas laundsnisinem
14 Fuwuan JuleRsmennsalnaniae £. coli, K. pneumoniae 38 P. mirabilis. T9&3519
wulmad ESBL wnzimeannilaanazlaay £ coli, K. pneumoniae w38 P. mirabilis 2 AL (Fa¢
az40) anuzigilaannauneg lunguininanaadsliairadulad ESBL wizaelizuain
tTaaznaInIanmIN 14 . IAaauuanF9nIsan a9 iiad Aty (p = 0.015)
o o dl 1 4 . ! 1 dl
sraznanaInisinunngaa lidnuld (fever clearance time) wuanlungud
aFadulad uarlunguinlia¥iedulsd ESBL kifavuuansasiunials
TnaaginanispauanassianIsinEIaINnguiaanida E. coli,

K. pneumonia visa P. mirabilis Na¥1a18ulasd ESBL 13Ul good outcome 2(40)



a [ & R & a v = °
M159N 4.1 ‘H@H@Wﬂﬁqum’ﬂﬂﬁdﬂ’lﬂﬂﬂﬁuﬂﬂL‘ll']ﬂ']‘i'ﬁﬂ‘]:l"l (R7U42U 73 AU)
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ANBOLL

AU (5R8AT)
N =73

a1g (1)

Aadt + ANDESLUNIATTIY
19981 (WAE)

ANNEEFIU (median)

%‘SEISLQQTLI’BQVL‘]?IIF]"ENN’]WULL‘W‘VIET

ARAY + ANDEULUNINTTIY
A952IZA (WAE)

ANNEUFIU (median)
Tgnilszanma
STTaM olabo!
12ANABALADAANDY (cerebrovascular diseases)
TsnAnusulatinga

=l
1aid
15z9mau

Yo adq 1 1 =
IFFuendfdousnnenlugos 1 hiaw
uausunisinE lulsanenUaniAewlugag 3 ey
1F5unTstadefnmaniuautlaainzanaulugig 6

A
AR

66.15+20.69 1l
15-100 1l
711

1.45+0.62 31
1-3 93U

19U

28 (38.4)
18 (24.7)
30 (41.1)
37 (50.7)

12 (16.4)
8 (11.0)
11 (15.0)




A15199 4.2.1 ANHUEAINITUAZRINITUAAIIN L eNauNANTINIsANEN
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ANBUL

AU (5a8az) N = 73

AMNIFLASAINITUAAY

Tivmnadu (chills)

ﬂﬁ'uﬁ (nausea)

tlagnazuas (Urinary frequency)

DAL (vomiting)

Unpudaviatant Frnaiiues (back pain)
flagazuaudn (dysuria)

tlaanazldgm (urinary urgency)
Lmzﬁuu?mmﬁum (costoverterbral angle

tenderness)

ATURUNUTW (vital signs)

QO (BIATALTEIA)

'
=

ALARAE + ﬁifn,ﬁmmummgm

ANAE

ANNBEIFU (median)

-szAuANNALNlalia systolic (NaalumTLsan)
AnlaAs + mlﬁmmummgm

ANNGE

AN (median)

-szAuANALlAA diastolic (HaalumsUsan)
AR + mlﬁmmummﬂm

ANAE

ANNBEIFIU (Median)

v
o =

=

ANAT (ATIFAUIN)

ANLRAY + ANDEULUNIATTI
ANNAE

ANNBEIFNU (median)

28 (38.4)
30 (41.1)
45 (61.6)
25 (32.4)
23 (31.5)
46 (63.0)
43 (58.9)
22 (30.0)

38.49+0.58
38-39.7
38.4

122.38+1.89
90-161
120

74.75+1.247
47-90
80

88.32+1.32
70-130
87
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A15199 4.2.1 (id) é’nﬂmzmmmmmmmamwmé’ﬂfaﬂﬁmumﬁtiﬁmsﬁnm

ANBUL

ANUU (5a8az) N = 73

fm3n1unela (ASasa1INN)

ANAe

o

Aadt + ANDEGLUNIATTIY

ANNBEIFNU (median)

21.123+1.79
20-24
20

A1599 4.2.2 namsasIanenaslianiseesilianiuuaniinnmsAnen (du9u 73

AY)
Auils Aenge | Aigege | Adlegnu | Anedn | Adlaauu
N’lﬁl‘i’lﬂ’lu
(minimum) | (maximum) | (median) (mean) (SD)

NANISATIANY

waiieng
= Het(%) 26.8 50 34 34.73 3.54
- WBC (cells/mm’) 3500 17860 9850 | 10339.95 3624.66
- Platelet (cells/mm’) | 63000 566000 253000 | 255947.9 | 9442956
- WBCinurine 20 150 50 56.84 31.91

(cells/HPF)

- Creatinine (mg/dL) 0.8 3.1 0.9 1.14 0.52
- Bloodsugar (mg/dL) 38 525 100 125.38 78.11

HPF: high-power field, Hct: hematocrit, WBC: white blood cell, SD: standard deviation
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o £y & = X & a v
MNTI9N  4.2.3 LLﬂﬂ\‘l‘ﬂﬂH@ N’aﬂ’l'iLW"l%L‘ﬂ’a@'m‘ljﬂﬂ’l’wLL@%L@@ ﬂ‘ﬂﬂ\?ﬂﬂ')ﬂw\ﬁﬁ“ ANLAUN

NSANEI (ITUIU 73 AU)

ANBUE AU (FREAL)

HANNIANZLTAANTTAANRY (N=73)

-E. coli 61 (83.6)
-K. pneumoniae 11 (15.1)
- P. mirabilis 1(1.4)
N@ﬂ’]iLWW:L‘%@mma’am (N=73)

Anside gy 59 (80.8)
-E. coli 14 (19.2)
-K. pneumoniae pneumoniae 0 (0)
-P. mirabilis 0(0)

nan13a31adulmd ESBL (N=73)

N@L‘Wﬁu%@mma@m

llaFradulmel ESBL
- E. coli 11 (24.4)
- K. pneumoniae 0 (0)
- P. mirabilis 0 (0)

- @Faidulasd ESBL

- E. coli 3(10.7)
- K. pneumoniae 0 (0)
- P. mirabilis 0(0)

1
NAWNZITaaNtaany

laiaFradudnESBL
- E. coli 36 (80.0)
- K. pneumoniae 8(17.8)
- P.‘mirabilis 1(2.2)

-a5adulnsd ESBL

- E. coli 25 (89.3)
- K. pneumoniae 3(10.7)
- P. Mirabilis 0 (0)

ESBL: extended-spectrum beta-lactamase
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A5 4.2.4 HANITATIAUIAT minimal inhibitory concentration (MIC )lﬁi’aﬂ’l ceftriaxone
2RI, E. coli , K. pneumoniae, K. oxytoca 138 P. mirabilis NNIZAUANNUIFIILUD
L] 5 ﬂ' L =g o

gﬂwmuummmmiﬁnm (749U 73 AY)

ANBUE AU (5R8RT)

A1 minimal inhibitory concentration (MIC)

MIC < 8 4AN./HA. (susceptible) 46 (63.0)
MIC 16-32 NAN./N4A. (intermediate) 0 (0)
MIC >64 WAN./NA (resistant) 27 (37)

A19199 4.2.5 WAANTANAANTULSILAILSA (A1U 73 AL)

ANBE AU (5R8RT)
AINTULTIUR4TSA
JUKIaTIDY (mild) 52 (71.2)
U391 1UNANe (moderate) 21 (28.8)

TULNNN (severe) 0 (0)




L4

MA1919N 4.3

& 2 1 1 1 [ 2 1 ala & .
ayanugurasiiawtisnguilugileanandas. col,
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K. pneumoniae, K. oxytoca 1sa P. mirabilis ﬁa%’wﬁu’lfmj ESBL LLaz1ﬂﬂ$ﬁaL§u1mﬂ

ESBL

n’éu‘ﬁﬂ‘;"ﬂ\‘i nziuﬁ"l,:i Relative risk (RR) | P value

w@ulasl | afraaulasd (95% CI)
ilaqgl ESBL ESBL
(N=28) (N=45)

ang (1)
-mmﬁﬂiﬁ%ﬁmmu 74.36+15.60 | 61.04+21.95 - 0.007
AN 20-100 15-89 -
-ANN8§1Y (median) 74 69 -
swmaﬂﬁ'ﬁaumwuuwmﬁ
(W) 1.46+051 | 1.44+ 0.66 : 0.892
-mmﬁﬂiﬁ%ﬁmmu 12 h _
-ANNGe 1 1 -
-ANNBE U (median)
Lsailsganin 12(429) | 1356 | 1.36(152:357) | 0533
Relidle 11 (39.3) 7(156) | 351(1.16-1063) | 0.022
Tspunenifondues 14 (50.0) 16 (35.6) 1.81(0.69-4.73) | 0.223
-ANAUIATNGY
Uszdfau 8 (28.6) 4(89) | 410(1.10-15.25) | 0.051
vl jaauzannenlugan 1
Ve 5(17.9) 368 | 303(067-13.90) | 0137
“uansun195n Tulaaneuaann
rienluday 3 o 7 (25.0) 4(8.9) | 342(0.90-13.00) | 0.061

F5Unn9 e AnlEani1aLmy

flaa1azannaulugng 6 1hau

ESBL: extended-spectrum beta-lactamase, CI: confidence interval

a o

* TANHLANFNN AT Rasinal e

&A1Y (p < 0.05)
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al 21 [ 1 ) 2 1 aa & .
M199N 4.4.1 ’ﬂ']ﬂ']‘il;l»@%ﬂ']ﬂ']‘illﬂﬂ\?‘ﬂﬂ\?ﬂﬂ’)ﬁl“ﬂ\?ﬂ@‘&llﬂuﬂﬂ’]ﬂﬂﬁﬂL‘ﬁﬂE. coli,

K. pneumoniae, K. oxytoca wsa P. mirabilis Nasraaulas] ESBL uazliasravaulasd

ESBL

NANNAI D .
ilaqs vaulas ESBL ﬂf“m’f b Relative risk (RR)
(N28) vauldsl ESBL (95% Cl) P value
(N 45)
BAINITLASAINIFTLAAY
unadi 7 (25.0) 21(46.7) 0.38 (0.14-1.07) 0.064
pauld 9(32.2) 21 (46.7) 0.161
Rl 8 (28.6) 17 (37.8) 1.52 (0.55-4.20) 0.292
tlagaziing 12(26.7) 33 (73.3) 0.27 (0.10-0.74) 0.009
tlaanazuaudn 12 (42.3) 34 (77.9) 0.24 (0.09-0.67) 0.005
UnAnAY 2(7.1) 21 (46.7) 0.09 (0.02-0.42) <0.001
ISR e 1(3.6) 21 (46.7) 0.42 (0.01-0.339) <0.001
AU UTN (vital signs)
runnN (a9ATaTE)
mm?iﬂimtﬁmmu 38.46+0.42 38.51+0.54 0.64
ANsTaEg U (WhR) 38.0 (38-39.5) | 38.3(38-39.7)
srauANAUlatin  systolic
(Haawmslsan)
mm%i'ﬂimtﬁmmu 123.43+15.46 | 121.73+16.71 0.67
AiaEg U (WAR) 120 (100-161) | 120 (90-160)
szAuANNAUlaindiastolic
(Hanmsilsan)
mmﬁiaimﬁ'mmu 74.73+1.79 74.73+1.49 0.98
ANiBEg U (WAR) 77 (53-90) 80 (47-90)
Tnas (m%\‘iﬁi@mﬁ)
ANLRAET AT eI 90.43+1039 | 87.33 (11.75) 0.26
AalaeIg W (WAe) 90 (80-130) 86 (70-130)
amsn1uiela (m%\wi@mﬁ)
mm?iﬂimtﬁmmu 21.36+1.89 20.98+1.74 0.384
ANTaEg Y (WhR) 20 (20-24) 20 (20-24)

ESBL: extended-spectrum beta-lactamase Cl; confidence interval

* TANHLANFAN AT ADLIN

a o o

NTiudATY (p < 0.05)
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v a om L2 1 1 [~ L2 ala &'
nan1gAgIanevaslfunnisracilautisnqaitlugihannnda

E. coli, K. pneumoniae, K. oxytoca 138 P. mirabilis ﬁa%’mﬁuimi ESBL wazligsng

vaules] ESBL

tlaqy nguigsadulal | nguitlaissradulad | P value
ESBL (N 28) ESBL (N 45)
HANI9ATIANY
wasl il
Hematocrit (%)
e +Aneay 33.98+4.48 35.20+2.76 0.155
-ANSIEgU (WAH) 33.6 (26.8-50) 34.2 (27-40.7)
WBC (ceIIs/mms)
-maz‘iaimﬁml,uu 9,355.54+ 3674.46 0,950.47+3,494.75 0.067
-ANNBEF U (WAE) 9,235 (3,940-16,670) | 10,279 (3,500-17,860)
Platelet (ceIIs/mm3)
-m,a'r?{ﬂimﬁmu,uu 275,985.7+105,125.7 243,480-85,996.06 0.154
-ANNEE g (WAR) 273,000 248,000
(105,000-566,000) (63,000-40,100)
Whbc in urine (cells/HPF)
-Anadg Aoy 61.4280+30.150 54+32.97 0.337
-AAiaEIgIU (WAR) 50 (20-100) 50 (20-150)
Creatinine (mg/dL)
_ﬁql’fmim"fm’w 1.182+0.478 1.111+0.555 0.525
NBIITNRE) 1(0.8-2.2) 0.9(0.8-3.1)
Blood sugar (mg/dL)
-mmﬁﬂiﬁ%ﬁmmu
130.39+60.28 122.267+87.926 0.669

o

-ANNEE I (WAR)

110 (85-392)

94 (38-525)

ESBL: extended-spectrum beta-lactamase

* UAuLANFANN1eat RaeneldadAty (p < 0.05)
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i o y a & . )
AN91904.4.2 Uaqenies1aein1smnl@a E. coli K. pneumoniae, K. oxytoca %3a P.

, - $ vy @ a . . .
mirabilis Fagsraiaulagsl ESBL a1nn153LtASIZMLLL multivariate analysis

Aas Adjusted odds ratio P value
(95% ClI)

a1y (1) 0.094
lanvinanIaanANas 1.81 (0.69-4.73) <0.001
AdFuenlfiousannen 1 eanilaannzles 4.10 (1.10-15.25) 0.024
Hagnaziag 0.27 (0.10-0.74) 0.127
Tlagnazuaudn 0.24 (0.09-0.67) 0.065
-aAnag 0.09 (0.02-0.42) 0.206
-Lm:ﬁuﬁmmﬁum 0.42 (0.01-0.339) 0.234

Cl; confidence interval

N o ©

* JAuUANANN1eatRegneildadn Aty (p < 0.05)
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al & aqg aa | & )
M990 4.6.1 LLUULLNuﬂq?ﬂﬂﬂqﬂg\J‘ﬁ’Jugtﬂﬂ’Jﬁ disc method Aa4L4a E. coli,

K. pneumoniae, K. oxytoca 1sa P. mirabilis ﬁa%m%‘u"lmi ESBL LL@:‘lsJﬂ';‘INLSuVL‘nﬂ

ESBL

g fjdus nguNaig nguilal U | P value
wulgdESBL | asraaulasd | gtlae
(N=28) ESBL BRI
(N=45) (N=73)
Ampicillin 28 (100%) 29 (64.4%) 57 (100) <0.001
Gentamicin 16 (57.0%) 6 (13.3%) 22 (30.1) <0.001
Amikacin 5 (17.9%) 1(2.2%) 6 (8.2) <0.030
Trimethoprim/sulfamethoxazole 21(75.0%) 18 (40%) 34 (46.4) <0.004
Ciprofloxacin 23 (82.2%) 11 (24.4%) 34 (46.6) <0.001
Ceftriaxone 28 (100%) 0 28 (38.4) <0.001
Ceftazidime 18 (64.3%) 0 18 (24.6) <0.001
Cefepime 11 (39.3%) 0 11 (39.1) <0.001
Amoxicillin/clavulanate 18 (64.3%) 13 (32.5%) 31 (42.4) <0.001
Cefoperazone/sulbactam 9 (32.1%) 2 (4.4%) 11 (15) <0.005
Meropenem 0 0 0 NS
Imipenem 0 0 0 NS
Ertapenem 0 0 0 NS

ESBL: extended-spectrum beta-lactamase, Cl: confidence interval

* JpnuwAnsensatfaeneldadnAty (p < 0.05) , NS= not significant



61

; & ' & ) ,
A15719% 4.6.2 ﬁ’@gamsmmumﬂnqmmma E. coli, K. pneumoniae, K. oxytoca 132

P. mirabilis Nasravawlasl ESBL uazligsaawlasl ESBL

ilaqs ngunasadulal | nguinldsdradulad | P value
ESBL (N=28) ESBL (N=45)
ANUIU (5R8RT) AU (5RERT)
msfagvananga
Aasntiasndniewiniy 2 nau 0 21 (46.7) <0.001
Aesnannndwiewiniy 3 nau 28 (100) 17 (37.8)

2l4l (MDR)

ESBL: extended-spectrum extended-spectrum beta-lactamase

* Jpnuuanananeained WRERE AT (p < 0.05) : MDR: multi-drug resistance

A15197 4.6.3 HANITASAAKUIAT minimal inhibitory concentration A8 ceftriaxone ARY

\ia E. coli, K. pneumoniae, K. oxytoca 5@ P. mirabilis Miwizauaniaantzaagilos

1 1 1 ala J 3 ¥ 1 ¥ o
wisngailudilhafinada deasraauldsl ESBL wazlaiasraaulasl ESBL (d1uau 73

AY)

tlaqy naunasradulmsd ESBL | nguilhiasradulal | P value
(N=28) 274U (%) ESBL
(N=45) /7u2U (%)

A1 minimal inhibitory

concentration (MIC)
-MIC < 8 4AN./U4. 0 45 (97.8)
(susceptible) <0.001
-MIC 16-32 4AN./NA. 0 0
(intermediate)
-MIC >64 4AN./4Q 28(100) 0

(resistance)

* JANUANANN1ea D atnaldadAty (p < 0.05)




62

i 1 1 1 1 ia &’ .
ﬁl"l‘i’l\‘iﬁ 4.71 ﬂ’J’m‘a:uLL’é\W’ﬂﬁi‘inl’aﬂgﬂ’JﬂLLUQﬂ@‘NLﬂuﬁﬂ’)ﬂﬁﬁlﬂm’a E. coli,
. . g d ¥ [ 1 <
K. pneumoniae, K. oxytoca waa P. mirabilis N@s9vaulal ESBL wazliasraiaulas

ESBL (R71491 73 AL)

ilaqs ﬂ'éj&lﬁﬂ;ﬁd n@juﬁ"lsi Relative risk | P value
wwuldsl ESBL | @419 (95% Cl)
(N=28) vaulaal
U (%) ESBL
(N=45)
AU (%)
ANTULTIRNLSA
S TIENGL 21 (70.5) 13 (68.9) 1.355
- quussrunang 7 (25) 13 (32.5) (0.468— | 0-575
3.922) |

ESBL: extended-spectrum beta-lactamase, Cl: confidence interval

* JpuuAnseneat aenelidadAny (o < 0.05)
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i v 1 y QI/ 1 a IQ &’ i ) 1
A1599 4.7.2 wan1ssnendilian 72 dalae aasdileudsnanaannselauiings

@ 21 a 3 . . = . Y % [
\udilhesa@a E. coli, K. pneumoniae, K. oxytoca Wsa P. mirabilis nasravaulad

ESBLuazlaasraaulas ESBL

nguiase | nguitlaiadna P value
laqe waulasl | v@ulasl ESBL
ESBL (N=45)
(N=28) UIU (%)
U (%)

NNIAAUAUBINIIARTENT 72
Falag
RrUUNNINNIY > 37.8°C 6 (21.4) 10 (22.2) 0.936
U124 (chills)
ARG TN 0 (2.4) 1(2.2) 0.614
LANZIALLITI TGN 0 (0) 2 (4.4) 0.427
(costovertebral angle tenderness) 0 (0) 2(4.4) 0.258
msmuﬂummaga%fmmﬁ 72
Falag
AIRANLINILITRUY E. col, 10 (35.7) 0 (0) 0.001
K. pneumoniae 38 P. mirabilis
NAUAINITINEN

- Good outcome 16(64.2) 45 (100) 0.001

- Poor outcome

10 (35.7) 0(0) 0.001
- Mortality rate 0(0) 0(0) NS

ESBL;extanded spectrum beta-lactamase

* JAULANFANN At RatneltdAty (p < 0.05)

NS; non significant
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i s i v [ a i a & i 1 1 [ [ §
A5 4.7.3 waNsSNEN 14 U lugdilhenianandannsialaudinguilugilony

ARLTa E. coli, K. pneumoniae, K. oxytoca 13a P. mirabilis ﬁﬂ;‘l’mtguvlﬁﬁ ESBL wazly

asraraulas] ESBL

nguigsne | nguitliasne | P value
laqe aulas] ESBL | vauldsd ESBL
(N=5) (N=15)a11491
U (%) (%)
N1SARUAUAINNIARTENT 14 Fu
gruuiaanie > 37.8°C 0 (0) 0 (0) NS
wadi (chills) 0 (0) 0 (0) NS
pauldendey 0 (0) 0 (0) NS
Lmzﬁuu?mmﬁwm (costovertebral 0 (0) 0 (0) NS
angle tenderness)
msmuﬂummna%ﬁwmﬁ 14
U
Alagnnzmnzdetu . coli 3(60.0) 0(0) 0.015
K. pneumoniae W3R P. mirabilis
. 1(2.4) 0(0) 0.196
NAUDINITINH
- Good outcome 2 (40) 15.(100) 0.015
= Poor outcome 3(60) 0 (0) 0.015
- Mortality rate 0(0) 0(0) NS

ESBL: extanded-spectrum beta-lactamase, NS: not significant

* UANLANFANN At Ratneldd Aty (p < 0.05)



uny 5

AgUnan1593 aflsana uazTaldualus

5.1 #gUuan1sideuazanlsnena

= & .
NITANIUNLIIN

1.

ﬁjﬂqautﬁqﬁméﬂﬁﬂmﬂim L%@‘ﬁ'Lﬂummm%’w Yty AR E. coli 508182 83.6 9A9AINN AD
K. pneumoniae, K. oxytoca Saelaz 15.14A2 P. mirabilis 5e88% 1.4
fqﬁﬁmmimiﬁm%@ ESBL producing E. coli, K. pneumoniae, K. oxytoca %78

P. mirabilis ¥z 33.7
ﬂ@’%’ﬂ@ﬂwmmﬁﬁmﬁ'ﬂ E. coli, K. pneumoniae, K. oxytoca ¥i3a P. mirabilis. 7

a

aFadulnsd EsBLIunguithandwnamannmelalaun Tsatlszadalsnnaaniaan

A o aa Yo as ! | & A o a -
ANAY . UTD Nﬂ?x’ll?]ﬂqﬁ‘iﬂ?ﬂﬂf]ﬂ{]ﬁmuzmrlﬂ@uﬁlusﬂqq 1 AR HAUTNIUATIEULLLLU
multivariate logistic regression WA AAMNUANFNNANNgNT @i B lmsd ESBL

o o aa

At N A A UN194D 5

o

3 2

WULWNWNTAReN1f)Taur19dTe E. coli, K. pneumoniae, K. oxytoca %38
P. mirabilis NaFradulasd ESBL wudaiiniahesntfTausnguan o fandos udnan

4
1 )

ﬁqqmﬁm@mm%uﬁu%ﬂ ESBL w1 ampicillin (58182100 Wauiuienay 64.4),
ciprofloxacin (3agiay 82.2 Weauiusesay 24.4), trimethoprim/sulfamethoxazole
(Gasiay 75.0 Wguiusasay 40.0), amoxicillin/clavulanate (asiaz 64.3 Waufiudas)
az 32.5), cefoperazone/sulbactam (Gagay 32.1 Weliusesay 4.4), gentamicin
((asaz 57 Waududasay 13:3), amikacin(3asay 17.9 Waufudasay 2.2), way
third-generation cephalosporin%’uri ceftriaxone (Faglas 96.4 Weauiuieeaz 2.2),
ceftazidime (Faeay 64.3 Wauitufesas 0) waz cefepime (5ae1a% 39.3 Wguiy
S8 0) AuLidefai ey in$rasuled ESBL muddu

L%'a E. coli, K. pneumoniae, K. oxytoca vi3e P. mirabilis ﬁz@’émﬁu%ﬁ ESBL Aa1n
ﬂziﬂqmﬂmﬂgwi@m;ﬁl,wi 3 mjm’%u”l,ﬂ (multi-drug resistance) lusns¥asaz 100 G4
uAnsnsetneiifidfynisadAtunguitliairaiuled EsaL Geilifaddenas 37.8
A1 minimal inhibitory concentration (MIC) #ag1 ceftriaxone m@\w’jﬂfaﬂﬁm%@ E. coli,

K. pneumoniae, K. oxytoca W3a P. mirabilis Na¥1a8ultd ESBL 5aaaz 100 HAN
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49n91 64 AN /N LAnAALNgu ldaiaduled ESBL Tnanudngilaennaiedien
MIC < 8 4AN./N4A. (P< 0.001)
7. wWiauaunaneuauedsian1sine 72 dalusuar 14 du wdsldFuendfious
ceftriaxone T¥MINMAANITAAEE £. coli, K. pneumoniae, K. oxytoca via P.
. e dl % =3 L o 1 dl [ =3 L U
mirabilis NaF198ulasl ESBL Aunguilaiainaduled ESBL wudn

NANIAALAUBIAANIITNET 72 Falag

7.4 nameuanemspaRnduimsliidflssfiuannisingnugisnnie
<37.8 asrnaidas wudliflranuuansnsiussninaiegaangy (Fetaz 78.6 \iaw
fusesas 77.8 z%m?uﬂ@;uﬁa’éﬁqLmzvl,sizq%”ml,ﬁuhﬁ ESBL AINANSL)

7.2 m@mmumwm@%ﬁwm (microbiological outcome) wudﬁﬂzju‘ﬁ'l,ﬁm
annsfndasaiasulal ESBL MaUEuadsan12snE (Geaaz 64.3) LL?_iﬂ']"]ﬂ’eiNﬁ
laiaFadulad ESBL (3a81a 100)

NANIAALALBIAANIITNET 14 T

7.3 nsaatauasnaannlauinis i 4l ssiduainnisdagungisanie
v
<37.8 avAnaLTd wudn aANLansiuszuINaisaeengy (Fasaz 100 Wauiy

Faamy 100 Amdungunainsuasliaiadulmd ESBL muaisiu)

1
oA

74 mm@umummqq@?ﬂﬁmm (microbiological outcome) WU’i’]ﬂ@MVILﬁM’]ﬂ
nsinTetaiudule] ESBL neuduasseanising (Faeas 40) LLf;iﬂfjwmjuﬁ”Lm%q
\IulndESBL (Feeaz 100)

8. iLeua
8.1 'ﬂ’]ﬂ']ﬁ‘LL@tﬂﬂﬂ’]‘iLLZQmﬂjﬂ\‘]éﬂ']ﬂ‘ﬁlam%ﬂ E. coli, K. pneumoniae, K .oxytoca
vide P. mirabilis fia¥1ouazlua¥radulal ESBL
ﬁﬂwm:mmmmmﬂmmmmecmmfmmqﬁmﬂﬁﬁﬁmﬂmEjﬂqmﬁ'Lﬁmmﬂ e E.
coli, K. pneumoniae; K. oxytoca i3a P. mirabilis figsraudulaa ESBL daaulun) ldumnsng
@s;mﬁﬁﬂa?ﬂﬁmalmmﬁﬁmﬂﬂ@;mﬁim%qLﬁuiéﬁﬂ ESBL wanannii AINIULINLRTIATENGN
aaanguliuAnFnai FAAN9NNANEAL (94) @'Euwié’mnmiﬁmmﬁmﬁmLﬁ@ﬂijﬂqa
lunsineniflimugiaefitennuussnn viefidondnliacd

8.2 WULLHUNNIARENT8NTE E. coli, K. pneumoniae, K. oxytoca 38 P.

mirabilis Nadaaulad ESBL
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TunsfneniuuuunuenishesUjTouseease £, coli, K. pneumoniae, K.
oxytoca Yi3e P. mirabilis NaF1a8ulasl ESBL wudnde £. coli, K. pneumoniae, K. oxytoca
W38 P. mirabilis AaLALBIARBEN cefoperazone/sulbactam, amikacin La¥ imipenem LAY

X . o v e Lo~ X o L ,
uﬂﬂ@ﬁﬂ@tﬁﬂﬂqﬂ@NLﬁWW’WIZ\]Z@ﬂ@?%LL@']EN‘WLI'J'WNﬂ’?ﬁ‘ﬁ@ﬂ’]ﬂ@ﬁ\lﬂuﬂ b1 ciprofloxacin,

. s T ‘-IEJV 1 dy dl % < g = d”
gentamicin WLag amoxicillin-clavulanate wananiganudnmenairusulesd ESBLaziinNshe
aaaaiasusaunguanly multidrug resistance (MDR) sinnndnnguilaiasnaigulasd

1 1 . g 1 1 4#‘ % < e Aa 2 dld

kazAN MIC matn ceftriaxone qux‘mmn@uﬂum’m@ﬂsﬁu @ﬁmf;lvl,mmﬂﬂwwaumuau
nishetnaguuwatain (27, 133, 134y auaalunjdwneniu warwudninisnesn
ciprofloxacin #9169 919 | NEUAILANNIG Aaen289 ciprofloxacin agjuulasTulan anaiy

A v as | ) A A ' iy X ~
N@mmnma“ﬂLﬂﬂm?‘Uf;lWﬂgﬁmumﬂ’]w’mmamn@u NTIAHNTDILNDAALTAADENVUAEITUA
multidrug-resistant organism (MDR) @:ud'\qcﬁﬂw (135, 136) WATHINENN1UTDY Martinez WAL

AL (137) WLINNNTAREA ciprofloxacin §11N14 plasmid siuafausn witnaznudnisnesn

|
o O

s2AUAN (low-level resistance) ﬂiﬂjﬁwud%ﬂumia@mizﬁuga (high-level resistance) 1Ay
a = nﬂl d‘ = 1 ¥ 1 = o I .
naIninalnaunanniseanyneuesensanmat i dnalnnistluenaananiead (active
° ¥ . y . = X Yy o [
efflux) aan19UINARNEN (porin defficiencies) Imm;ﬂmnmmnmmwmw@mmmim 1
SWLLEA E. coli, K. pneumoniae, K. oxytoca Wa® P. mirabilis NAFaEFILAAINNgNTIY
14l (MDR) YRR gentamicin ciprofloxacin YEG amoxicillin/clavulanate An12a1a9811y
1 d’l al v 3 e ] Y Y o o aa G
Jd@aataiinisadraenlad ESBL - wazatand lffedssalnssd9n1sneuaueIn1eAatin e
aflusasdensaannnizairadulad ESBL lunaannanasdsag
8.3 dmsn1amneveadthesnime (MDR) E. coli, K. pneumoniae, K. oxytoca
38 P. mirabilis N@519t814lmd ESBL
o o =) -éj 1l 1 o L a dw dl
Arufunrsdne il aornuansialudnsanasansaasdilasfinimennss launy
ReunduluFilaeudieani@e £. coli, K. pneumoniae, K. oxytoca 1139
P. 'mirabilis. NaFauayliadaeulad ESBL Iaaldnudisefamanluiee ngu a9
AOAARBIALNTAN®ID9 Kim  wazAnse  (120) wurjf]ﬁm’mwmmméﬂwﬁﬁm% K.
B dl 14 3 c A ' ! J dl Y < e
pneumoniae TaFadulad ESBL Tunszuaidan lduansnsannguin ldairadulasd ESBL
(Gagaz 23.3 Weaududasay 20, P=0.67) uananulunIsANE1289 Menashe LasADLE (95)
nn1sAnefilaafinime Enterobacteriaceae Tunszualdann fun13AnI18  Lautenbach

£3
wazAny (103) MnsAnwdilaefndie £. coli 938 K. pneumoniae TWAMMMLNE ) it
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naauddadanae dan unauaa wudﬂm’ﬁmwLu;mrfm@:deﬁmmmimmwdwmju%%’w

wazlaiairadulad ESBL
8.4 mﬁ‘mumummwﬁﬁmmﬁiﬂf;ﬂﬁﬁm%ﬂ E. coli, K. pneumoniae, K. oxytoca

w30 P. mirabilis in¥aiiulml ESBL

Auilasannnisinmnaes nuadsTs qfiaIna uazAz (11)  Annsanm hldnandn
WeuRauidiaunanssnnaas ceftriaxone svingtanfiandeiinmelnainide £. coli, K.
pneumoniae, %8 K. oxytoca figsaiieinfaflia sl ESBL semdntl w.A. 2547 A
W.A.2548 Imﬂ@umimmummmﬁﬁﬂﬁ 72 F7Tag waelifuen ceftriaxone WUdINIg
paUauBIsian1sinEng 72 dalis  liunnsnsszminenguiinimedeainauayldairaidulmd
ESBL (33.3 U 19.2%, p=0.423) AANAAL LL&i{ﬁ@mﬁ‘m@umummqﬁm@@%ﬁmmﬁ 72

v <

F2Tua wudngunairueuled ESBL - fiasnizimaduainiaainzndinisinmi 72 dalus

1Y !
] 1 4 =K o o

wanengaINnguAnTaTg a3 8ulaIESBL (75 iU 100%, p=0.017) atRE&AATYNIN
ADANY  UATNANIIFDLAWBNABNIITNHIT 14 41 llunnsrsiussndnediarisaeengn &
HuNNN99N3ANEURINIMALIAUAIN1SATUAATRNEN 72 Faluuay 14 U s9nvianng
FRLADINIFUARENT 72 Falueuny 14 duitenndeaglaesendjious ceftriaxone

o a d” ai = [ ¥ a dla dal . .
nsineAnmennae louuliReunauluieantananme £ coli, K. pneumoniae, K.
oxytoca v P. mirabilis a5aweulml ESBL

NANIAALAUAIAANIITNEN 72 Falald

ﬂﬁ?Wﬂ‘].l’&uﬂ\‘lﬁi'ﬂﬂ’]ﬁ“i‘/ﬂ‘]ﬂ’m‘ﬂﬂ%\‘]’&‘ﬂ\‘lﬂ@:NWUd’mﬁ?M@U@uﬂ\‘l‘t’n\‘iﬂaﬁﬂﬂﬁﬂﬁl
Masnin 72 Falug Iuﬂ@jmﬁﬁmmm%@ E. coli, K. pneumoniae, K. oxytoca 38 P. mirabilis
Sea¥raduled ESBL Taegaingnugisnans enisaauldeniden lunnseannnguill
afradulmiESBL . waifpnismeususeduqadainen  wudnnguiiairedulodEseL
Fapamnzidaduannilaainzdanisinean 72 daluq 100 (35.71%) Lﬁﬂuﬁm@ju%ﬂm%q
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Table 14. Summary of 10 patients with acute pyelonephritis caused by ESBL-producing E. coli or K. pneumoniae.

71

No., Underlying Previous Previous Blood Pathogen MIC Outcome

age of disease antibiotic use | UTI within 6 | culture (ug/mL)

patient within 1 month months

1. HT No No E. coli E. coli >32 Improve; Fever resolved on 2" day of treatment but still positive

70 urine after 72 hours of therapy, No followed up on 14" day of
treatment.

2. HT No No E. coli E. coli >32 Improved; Fever resolved after 24 hrs. of therapy and positive

74 urine culture on 3" day of treatment then switch to meropenem. No
followed up on 14" day of treatment.

3. DM Yes Yes E. coli E. coli 259 Improved; Fever resolved after 24 hrs; of therapy, ;but still positive

65 urine culture after 72 hours and 14" day of treatment.

4, CVD, HT No No No E. coli >32 Improved; Fever resolved after 24 hrs. of therapy and positive

69 urine culture on 3" day of treatment, No followed up on 14" day of
treatment

5. CVvD No No E. coli E. coli >32 Improved; Fever resolved after 48 hrs. of therapy and positive

74 urine culture on 3" day of treatment, Followed up on 14" day of
treatment; urine culture
turned negative

6. IHD, CVD No No No E. coli >256 Improve; fever resolved after 72 hrs. of therapy but still positive

83 urine culture on 3" day. No followed up on 14" day of treatment

14" day of therapy

ESRD= end-stage renal disease; ESLD= end-stage liver disease; OLTX=orthotopic liver transplant recipient; MVA=motor vehicle accident; UTI= urinary tract

infection; CVL= central venous line; ALL= acute lymphocytic leukemia; BMT=bone marrow transplantation; NA=not available; VAP=ventilator-associated

pneumonia; SBP=spontaneous bacterial peritonitis; DM= diabetes mellitus; SLE=systemic lupus erythematous; IHD= ischemic heart disease; HT= hypertension;

CVD=cerebrovascular disease.



Table 14. A summary of 10 patients with acute pyelonephritis caused by ESBL-producing E. coli or K. pneumoniae (continue)

No., age Underlying Previous Previous UTI Blood Pathogen MIC Outcome
of disease antibiotic use | within 6 months culture (ug/mL)
patient within 1
month
7. DM, HT Yes Yes No E. coli >256 Improved; Fever resolved after 48 hrs. of therapy
78 and positive urine culture on 3" day of treatment,
No followed up on 14" day of treatment
8. CVD, HT Yes No No E. coli >256 Improved; Fever resolved after 48 hrs. of therapy
77 and positive urine culture on 3" day of treatment,
No followed up on 14" day of treatment
9. DM No No No K. >256 Improved; Fever resolved after 48 hrs. of therapy
78 pneumonia but still positive urine culture on 3" dayand 14"
e day of treatment,
10. DM, HT No No No E. coli >256 Improved; Fever resolved after 48 hrs. of therapy
62 but still positive urine culture on 3" day of

treatment, No followed up on 14" day of treatment

ESRD= End-stage renal disease; ESLD= end-stage liver disease; OLTX=orthotopic liver transplant recipient; MVA=motor vehicle accident; UTI= urinary tract

infection; CVL= central venous line; ALL= acute lymphocytic leukemia; BMT=bone marrow transplantation; NA=not available; VAP=ventilator-associated

pneumonia; SBP=spontaneous bacterial peritonitis; DM="diabetes mellitus; SLE=systemic lupus-erythematous; IHD= ischemic heart disease; HT= hypertension;

CVD= cerebrovascular disease
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AmpC beta-lactamase: This type of broad-spectrum enzyme, usually encoded on the
bacterial chromosome, is active on cephamycins as well as oxyimino beta-lactams.
Beta-lactam—beta-lactamase inhibitor combinations: Clavulanic acid, sulbactam, and
tazobactam are inhibitory beta-lactams that bind to and block the action of class A, and to
a lesser extent, class D beta-lactamases. The inhibitors are available in combinations with
otherwise beta-lactamase—susceptible antibiotics, such as ticarcillin—clavulanic acid,
ampicillin—sulbactam, and piperacillin-tazobactam.

Carbapenems: Compounds with a fused beta-lactam system in which the sulfur atom of
the five-member ring is replaced by carbon. Examples include imipenem, meropenem,
and ertapenem.

Cephamycins: Cephalosporins with a 7-alpha-methoxy side chain that blocks hydrolysis
by class A and class D beta-lactamases. Examples include cefoxitin, cefotetan, and
cefmetazole.

Extended-spectrum beta-lactamase (ESBL) : This name was originally coined to reflect the
expanded substrate spectrum of enzymes derived from narrower-spectrum TEM, SHV, or
OXA beta-lactamases. The term now also refers to beta-lactamases, such as those in the
CTX-M family, with a similar phenotype but a separate heritage.

Inhibitor-resistant beta-lactamase: Enzyme variants in-the TEM family (and, less often, the
SHV family) with reduced sensitivity to clavulanic acid, sulbactam, and tazobactam
inhibitors as a result of amino acid substitutions.

Inoculum effect: Increased resistance with increasing numbers of test bacteria. One
possible” mechanism is increased hydrolysis with larger inocula of beta-lactamase—
producing organisms.

Integron: A unit of DNA containing a gene for a site-specific integrase (intl) and a
recombination site (att/) , into which gene cassettes made up of an antibiotic-resistance
gene linked to a 59-base element (or att C site) can be integrated. A strong promoter

adjacent to the att/ site ensures that the integrated genes will be efficiently expressed.
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Integrons can be part of a transposon or a defective transposon and thus have an
additional potential for mobility.

Monobactam: A monocyclic beta-lactam. The single commercially available example is
aztreonam, which has an oxyimino side chain and is therefore also an oxyimino beta-
lactam.

Oxyimino beta-lactams: beta-Lactams with an oxyiminoside chain designed to block the
action of beta-lactamase. Sometimes referred to as “third-generation cephalosporins, ”
they include cefotaxime, ceftriaxone, ceftazidime, and cefepime (a “fourth-generation”
derivative) .

Plasmid: An extrachromosomal segment of DNA, usually circular, varying in size from a
few kilobases to a 10th or more of the size of the bacterial chromosome. Plasmids larger
than 20 kb are often conjugative and can promote their transfer between bacterial hosts.
Resistance plasmids carry resistance genes, often organized into integrons or carried on
transposons. Other plasmids carry metabolic genes or act as sex factors to promote
transfer of the bacteria chromosome.

SHV, TEM, OXA, IMP, VIM, and KPC: beta-Lactamase families with members (denoted
by numerals, as in SHV-1) that are related by a few amino acid substitutions. Beta-
Lactamase nomenclature is not standardized. SHV denotes a variable response to
sulfhydryl inhibitors; TEM was named- after the patient (Temoneira) from whom the first
sample was obtained; CTX-M, OXA, and IMP reflect an ability to hydrolyze cefotaxime,
oxacillin, and imipenem, respectively; VIM denotes Verona integron-encoded Metallo
beta-lactamase; and KPC is derived from K. pneumoniae pneumoniae carbapenemase.
The origin of names for other beta-lactamases is just as variable and arcane.

Transposon: A mobile unit of DNA that.can jump, or transpose, from one DNA molecule to
another - for example, from a plasmid to.a chromosome or from a plasmid to a plasmid,
usually without site specificity. In class | transposons, a pair of insertion sequences
(segments of DNA that can replicate and insert more or less randomly at other sites) flank
a resistance gene. In class Il transposons, terminal inverted-repeat segments enclose the
genes for a transposase (inpA) , a resolvase (tnpR) , and one or more antibiotic-

resistance genes. Some transposons are conjugative.
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2004
Screening and Confirmatory Tests for ESBLs in Klebsiella pneumoniae, K. oxytoca, and Escherichia
coli
Method Initial Scresn Test Phanotypic Confirmatory Test
Medium Muglliar-Hinton Agar Mugller-Hinton Agar

Incubation conditions

Incubation length

Standard disk diffusion recommeandations

Antimicrobial Disk Cefpodoxima 10 g  or ceftazidime 20 pg
Concantration ceftazidime 30 pg  or caftazidime-clavulanic acid® 3040 pg
aztrecnam  30pg  or and
cefotaxime 20 g or cefotaxime o 30 g
coftriaxona 20 Ly cefotaxime-clavulanic acid* 2040 pg
- . [iConfirmatory  testing regquires use of both
ﬂjh':‘ use of ) o .than gha anunm:r.-:l.b!al cefotaxime and ceftazidime, alone and in
agent fl:nr_ screening improves the sansitivity combination with clavulanic acid.)
of detaction.)
Inoculum

Standard disk difusion racommendations

Fesults

Cefpodoxime zone < 1 Fmm
Coftazidime zone = 22 mm
Aztraonam zone < 27 mm
Cofotaxime zons = 27 mm
Coftriaxone zone = 25 mm

= may indicate ESBL production

A = B-mm incraase in a zone diamater for aither
antimicrobial agent tested in combination with
clavulanic acid versus its zone whan tested alone =
ESBL (2.g., ceftazidime zone = 16; ceftazidime-
clavulanic acid zona = 21)

QC Recommendations

E. coli ATCC® 25002 (sea control limits in
Table 3)

Kilebsiolla pneumoniae ATCCE 700603:

cefpodoxime zona G-16 mm

E coli ATCC® 25022 = 2-mm increase in zone
diameter for antimicrobial agent tested alone versus
itz zone when testad in combination with clavulanic
acid

Klabsiolla pneumoniaa ATCC® 700808

caftazidirme zong 10=18 mm z5-mimingcraase in ceftazidime-clavulanic acid zone
aztrecnam zone 9-17 rmm diameter,
cefotaxime zone 17-25 mm 2 3-mm increase in cefotaxime-clavulanic acid zone
ceftrisocone zone 16-24 mm diamater.

Footnote

a.  Preparation of ceftazidime-clavulanic acid (30 pgA0 pg) and cefotaxime-clavulanic acid (30 pgA0 pg) disks:
Lsing a stock salution of clavulanic acid at 1,000 pg/mL (either freshly preparad ortaken from small aliquots that
have been frozen at -70 °C), add 10 pL of clavulanic acid to ceftazidime (30 pg) and cefotaxime (30 pg) disks.
Usa a micropipatte to apply the 10 pbL of stock solution to the ceftazidime and cefotaxime disks within one hour
before thay are applied to the plates, allowing about 20 minutes for the clavulanic acid to abzob and the disks
to be dry encugh for application. Use disks immediately after preparation or discard; do not store,
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a.ﬁ.ﬂ"l%‘ﬂ%‘?@ﬁ’]l,guvl“mhﬂ[;f’]LLﬂﬂﬁl’]LNﬂﬁ”JEﬁ%‘ broth dilution ATNNIATITULD CLSI
2004

Screening' and Gonﬁrmatm‘yr Tests for ESBLs in Klebsiella pneumoniae, K. oxytoca and
Escherichia coli

Method Initial Screen Test Phenotypic Confimmatory Test

Medium CAMHE CAMHE

Artimicrabial cefpodoxime 4 pgimL  or ceftazidime 0.25-128 pg'mlL

Concentration ceftazidime 1 ugmbL or ceftazidime-clavulanic acid 0.25/4-128/4 pg/mL
aztreonam 1 pugml or and
cefotaxime 1 ugimbl or cafotaxime 0.25-64 ug'mb
ceftriaxons 1 wgimlL cafotaxime-clavulanic acid  0.254-54/4 n1g/mL
(The use of more than ona (Confirmatory testing requires use of both cefotaxime
antimicrobial agent for screaning will and ceftazidime, alone and in combination with
improve the sansitivity of detaction.) clavulanic acid.)

Inoculurm

Incubation Standard broth dilution Standard brath dilution

Conditions recammendations recommendations

Incubation Langth

Results

Growth = may indicate ESEL
production i.e, MIC = 2 ng/mbL
for ceftazidime, aztreonam,
cefotaxima, or ceftriaxons; or MIC
= 8 pg'ml for cefpodoxime)

A = 3 twofold concantration decraase in an MIC for
either antimicrobial agent tested in combination with
clavulanic acid versus its MIC when tested alone =
ESBL (e.g., ceftazidime MIC= & pg/ml; caftazidime-
clavulanic acid MIC = 1 pgimL).

Qc
Recommeandations

E. coli ATCC® 25022 = No growth
{also refer to control limits listed in
M7 Table 3}

Kiabzialla pneumaniaa ATCC®
TODE03 = Growth:

cafpodoxima MIC = 8 pg/mbL

ceftazidime  MIC = 2 pa'mL
aztreonam  MIC = 2 pg'mL
cafotaxime  MIC = 2 pg'mL
cefiriaxone  MIC = 2 pg'mL

Klebsialla pnaumoniase ATCC® TO0603: = 3 twofold
concentration decrease in an MIC far an
antirmicrobial agent tested in combination with
clavulanic acid versus its MIC when tested alone.
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Patient number

HN

ACTG grading of clinical and laboratory toxicities
1. Fever (oral temperature, >12 hours)
grade 1 37.7-38.5 grade 2 38.6-39.5 grade 3 39.6-40.5 grade 4 > 40.5
2. Nausea
grade 1 mild discomfort, maintains reasonable intake
grade 2 moderate discomfort, intake decrease significantly, some activity limited
grade 3 severe discomfort, no significant intake, activities limited
grade 4 minimal fluid intake
3. Vomiting
grade 1 transient emesis
grade 2 occasional, moderate vomiting
grade 3 orthostatic hypotension of IV fluid required
grade 4 hypotensive shock or hospitalization required for |V fluid therapy

Baseline characteristic

1. TRUNANG ... e o O

WA 19709

o N o o A~ w D
e =)
»

Admit ward 1. 24.4 2. IQ 3. 082

4. NN 7. R 8. %‘LL“] ...........
9. Admitdate ......ccoociiiiiii
10. Discharge date......ccccccceeeeiiiiiinn,

11. Duration of admission (days) ..................

Personal data

12. underlying diseases 1.yes, specify............ 2.n0
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13. DM 1.yes 2.n0

14. cerebrovascular disease 1.yes 2.no

15. previous medication  1.yes, SPeCify......ccooviiiiiiiiiiii
2.no

16. previous antibiotic use (within 1 month) 1.yes, specify...........ocoooiinnil
2.no

17. previous hospital admission 1. yes, duration......... 2.no

18. renal disease 1.yes, specify. Lt . 2.no

19. history previous UTI 1. yes, duration........ 2.Nn0

20. drug allergy  1.yes, specify............. 2.Nno

Symptoms

21. fever 1.yes, duration........ garade. . k... 2.no

22. nausea IFyegl. gratic s 2.no

23. vomiting 1.yes,.grade.......... 2.Nn0

24. chill 1.yes 2. N0

25. back pain 1. yes 2.Nn0

26. dysuria 1. yes 2. N0

27. urinary frequency 1.yes 2.no

28. urgency 1. yes 2.Nn0

29. hematuria 1. yes 2.no

Physical examination

30. body temperature  © ... C

31.BP mm/Hg

32. pulse  ............. /min

33.RR /min

34. pale 1.yes 2.n0

35. jaundice 1.yes 2.no

36. CVAtender 1.yes 2.Nno

37. respiratory system 1. abnormal 2. normal

38. abdominal system 1. abnormal 2. normal

Hepatomegaly 1. yes 2.n0

Splenomegaly 1. yes 2.n0
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39. clinical severity
mild (absence of criteria for moderate and severe)
moderate ( fever > 39 C, severe flank pain, nausea or vomiting, leukocytosis
wbc>15, 000 : 2 lu 4 i)
severe (vital signs unstable or sepsis)

Laboratory finding

40. CBC
Haemoglobin ........ GOSN, .. L %
White blood cell ... /mm’
Absolute neutrophil count ... %.
Platelet........... ... /mm’
41. leukocytosis (wbc>15, 000) 1. yes 2.no
42. UA
Wbc........ /mm’ o .~.. ¥ /mm’ Wbc cast...........
protein......... sligard sl 2
43. Urine Gram stain
1. Gram negative 2. organism not found
44. Urine culture  1.positive 2. no growth
1. E. coli 2. K. pneumoniae 3. K. oxytoca 4. other, specify
ST TS 1AV
PSS e
45. hemoculture  1.positive 2. no growth
1. E. coli 2. K. pneumoniae 3. K. oxytoca 4. other, specify
SENSIIVIY . e
redigNE NS - LB RARAY R A WYL 0N
46. CXR 1. abnormal, specCify...............oeeeinnnen. 2. normal
47. USG kidney 1. yes 2.no
I yes, specified result ... ..o
48. CT abdomen 1. yes 2.no

If yes, specified result ...

49. IVP 1.yes 2.no
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Ifyes, specified result ...

50. MIC ceftriaxone

51. ESBL producing 1. yes 2.no

52. creatinine ............ mg/dl

53.Na ...

5. K

55.HCO, ............

56. Blood sugar .............

Assessment Day 1, date..................

57. Fever, oral > 37.8 1"yes, grade.......... 2.no, time............. hr after antibiotic
58. Chill 1.yes 2. N0

59. Nausea Fyes,graded. . 2. N0

60. Vomiting dVesfFgjade. . s——— 2.Nno

61. CVA tender 1.yes 2.Nn0

Assessment Day 2, date........................

62. Fever, oral > 37.8 1.yes, grade........ 2.n0,time.............. hr after antibiotic
63. Chill 1.yes 2.Nn0

64. Nausea 1.yes, grade............. 2.no

65. Vomiting 1.yes, grade............ 2.no

66. CVA tender — 1.yes 2.no

Assessment Day 3, date........................

Clinical outcome

67. Fever, oral > 37.7 1.yes, grade....... 2.no, time.....o...... hr after antibiotic
68. Chill 1.yes 2.no

69. Nausea 1.yes, grade............ 2.no

70. Vomiting 1.yes, grade...... 2.Nno

71. CVA tender 1.yes 2.no

Microbiological outcome

72. leukocytosis 1.yes 2.no

73. wbcinurine 1.yes, AVUI. e 2.no

74. urine Gram stain 1. Gram negative 2. organism not found

75. urine culture  1.positive 2. no growth



1.E. coli 2.K. pneumoniae 3.other, specify
SENSIIVIY e
1S ]
76. change antibiotic 1.yes, specCify.......ccoovviviiiiiiis 2.no
77. complication 1.yes 2.no
if VS, SPECIY ...
response for treatment
78. fever clearance time ............ Hr (szeisinamausG N audansaany i)
79. outcome 1 cured 2 improved 3 recurrent 4 death

Assessment day10-14, date............

Clinical outcome

80. Fever, oral > 37.7 1.yes, grade....... ZNENLTTE Y, . N . ... hr after antibiotic

81. Chill 1.yes 2.N0

82. Nausea 1.y€s,grade:.. ... 0. 2.Nn0

83. Vomiting 1.yes, grade...... 2.N0

84. CVA tender 1.yes 2.Nno

Microbiological outcome

85. leukocytosis  1.yes 2.no

86. wbc in urine ~ 1.yes, RN 2.no

87. urine Gram stain 1. Gram negative 2. organism not found

88. urine culture  1.positive 2. no growth
1. E. coli 2.K. pneumoniae 3.other, specify
Sehshkvity Q. 19 1739/ P19 1598 ) Yoo
S]]

89. complication. ' 1. yes 2.no

T YES, SPECITY ...,

101
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