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ANG (A PROSPECTIVE STUDY OF CEFTRIAXONE TREATMENT OF ACUTE FEMALE
PYELONEPHRITIS CAUSED BY ESCHERICHIA COLI OR KLEBSIELLA WITH PRODUCING
VERSUS NON-PRODUCING OF EXTENDED-SPECTRUM-BETA-LACTAMASE). 2. Vli_[dﬁz‘ﬂ‘]fﬂ :
A, UN. O AIUNTEFNE ; 109 M. ISBN 974-17-7050-2.

tlaqriununisinauLesiTa Escherichia coli WAz Kiebsiella NnanSWiesl lsuana1NaTiin
2¢118 (extended-spectrum beta-lactamase) Halanuazitlutloymdndny luilaqiiulsifidasgidn nsinm
gl cephalosporin  ALMNAZANAIUTLNNTRATIRANWLAT BaNaFdudesil  esanldinns@nm

P 3 = o R o - = o 9 aal

WRaufieuuuYy  randomized pasAneddunidngiszasdineiBauiaunanisinesasany fious
ceftriaxone lunsfniiafingas lnuun@aunaulugiandlsdanaainimia £. coli Wisa Kilebsiella 43514
wazliaFadudusdiuduanamaniouens  wazAnNHIAINgNIaNmasINaIanai s udsiusLanmN
waTinvee

- X - £ s L\ SN % o . X ,
nsAntdunisAnenlddransi ludihendgwinmannselauuuRaunduanidia £ coli

9138 Klebsiella Teaiauarligiadudesfiufianamgaiinasng (extended-spectrum beta-lactamase)

92U WA, 2547 D9 W.A.2548 1AERLATIZIANAN3NHN9ARDNUAIAIN 1 ceftriaxone waa 72 FaTua

anuansAnEgLeiavan 52 $1e fiasengszing 58.61+19.91 1 prwenaesida E.coli e
Klebsiella ia1aiudeliufnuanamasiinaenanyuiosas 36 miwfjﬂfmﬁﬁm%@ E. coli vi3a Klebsiella
feaduarlinhadudtdiuduananmasiinaens Tdfaauunnsineinaasany laadszansn viveaa
TUUI9T0413A tlhdudasiensindenaiaeudaiufuanamasiazets a1nn1siamzd multivariate
analysis 16 maﬁﬂ@:f?ﬁLﬂu‘imﬁmL%mzuumqLﬁuﬁmquﬁf;jﬁmdﬂu nzjuéﬂfmﬁm%@%m%uﬁu
Fudiufuanmmariinreaanudnssaznatseeniemmalinydwdmassnen (67.83 fu 58.38 alus,
p=0.428) Fz8IziIANRALLBINNTHRUITNENLA (15.83 (U 6.54 §u, p=0.06) WAZNNIMALALEIAENNT
St 72 dalug (33.3 AL 19:2%; p=0.423) 134'LLmﬂtﬂ'NﬁumjuﬁmL%ﬁ'q”l,m%‘ﬁqLﬁuﬁﬂﬂmﬁ%mﬂmmm
TRABLNUFNNAIAL UFNANITADLAUBININTATIINEN. (microbiologic outcome) GLumiﬁiLﬁﬂmm%ﬁ'q
zﬁwLﬁusﬁﬂﬂmfé”nLmﬂmmmﬁmmmﬁﬁmqﬁ@md’m@juﬁiﬂm%qLﬁuéﬁﬂﬁ (75% iU 100%, p=0.017)
ANANAY

o

Tnaagtnsfnenisiiameninae lauuu@sunauainia £. coli wse Klebsiella Haainaidudesd
wazliafradudeiiusuanawastinueng lugilaandesane ceftriaxone wudnan9inEINIARTENT

72 dq e ldumnmnaniy

N1AYT AL analaTelan
AN ARG aeileTeenarsdiitinm
tnnsdnmn_ 2547 aeiledeenasdfitinmsay




## 4674702830 : MAJOR MEDICINE (INFECTIOUS DISEASE)

KEYWORD: ESBL/ ACUTE PYELONEPHRITIS/ KLEBSIELLA/ ESCHERICHIA COLI /CEFTRIAXONE
KAMONWAN JUTIVORAKOOL: A PROSPECTIVE STUDY OF CEFTRIAXONE TREATMENT OF
ACUTE FEMALE PYELONEPHRITIS CAUSED BY ESCHERICHIA COLI OR KLEBSIELLA WITH
PRODUCING VERSUS NON-PRODUCING OF EXTENDED-SPECTRUM-BETA-LACTAMASE.
THESIS ADVISOR: ASSO. PROF. CHUSANA SUANKRATAY, M.D. Ph.D. 109 pp. ISBN 974-
17-7050-2.

Extended-spectrum-beta-lactamase (ESBL)-producing Escherichia coli and Klebsiella 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. This study aimed to evaluate the therapeutic outcome of ceftriaxone
treatment of acute female pyelonephritis caused by ESBL-producing E. coli or Klebsiella, and to

determine the prevalence of ESBL-producing organisms.

We performed a prospective study of hospitalized female patients with acute pyelonephritis
caused by E. coli or Klebsiella with or without producing of ESBLs between 2004 and 2005. The

clinical outcomes were assessed at 72 hours after ceftriaxone therapy.

There were fifty-two patients (the mean age of 58.61+ 19.91 years). The prevalence of ESBLs
was 31.6%. There were no significant difference in age, underlying disease or clinical severity
between the two groups. Independent risk factor for ESBL-producing strains, analyzed by multivariate
analysis, was a recent history of previous urinary tract infection. There were no difference in fever
clearance time (67.83 vs. 58.38 hours, p = 0.428), mean length of hospital stay (15.83 vs. 6.54 days,
p=0.06) and therapeutic response rate (33.3 vs. 19.2%, p=0.423) between the ESBL-producing and
non-ESBL producing group, respectively. However microbiologic outcome in ESBL-producing group

was poorer than non-ESBL producing group. (response rate 75% vs. 100%, p=0.017 respectively)

Inclusion, there is no different outcome between ceftriaxone treatment of acute female

pyelonephritis caused by E. coli or Klebsiella with and without producing of ESBLs.

Department .....Medicine Student’s signature

Field of study...Medicine Advisor’s signature

Academic year.2004 Co-advisor’s signature
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B—Iactamase beta-lactamase enzymes

CAZ = Ceftazidime

CRF = case record form

Cr = creatinine

CTX = Cefotaximase

DRSP = drug-resistant Streptococcus pneumoniae
E. coli - Escherichia coli

ESBL = Extended spectrum-beta-lactamase

E-test = Epsilon test

Hct. = hematocrit

K. pneumoniae= Klebsiella pneumoniae

MDR - multi-drug resistance

MRSA = methicillin-resistant Staphylococcus aureus
MIC = minimal inhibitor concentration

NCCLS = National Committee of Clinical Laboratory Standard
UA = urine examination

S. aureus = Staphylococcus aureus

SHV = sulfhydryl variable

spp. = species

TEM = Temoniera

UTI = drinary tract infection

WBC = white blood cell
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1.1 AnattuauazaudAgyasileyun (background and rationale)

flaqiiunuiauuan Fain anmuINIsae gl jacusinnay luszazuaninishesn
y . y W NI v y
19 TBULANFUNFNALNDU AENINLITALUATFENITNLINT AR RNTWETaE °] YINTiin1091Te
a ~ P P 4 X —~ Aa a v a =
wuAnFeuarTinesenljaeusiing nsheendnTouzaeduu A FuFudngniagingm Nnis
wnsnszanelusandreisluguauiaslulsameung
wananiuuAfiFealaazhasjasusiazuaiasia (multi-drug resistance, MDR)
dgj a al d” o/ 3 [~3 9 a é’ dl Aj dqj
waz\TouLANEFERARNYNAY (pan resistance) fnuliNInaBaTuGes | Tuilszmalveidane
aanuanduiloymidandny taud n1safadudasdiusiuanaiuasinuensg (extended-
spectrum beta-lactamase, ESBL) , drug-resistant Streptococcus pneumoniae (DRSP) ,
methicillin-resistant  Staphylococcus  aureus (MRSA) a2 fluoroquinolone-resistant
Escherichia coli
nalnnishesnlTausnguisanuas (beta-lactam)  Wu 3 Uszianlugy 7
duAgaiunshesUausainau nalnasnaialaut 1) . neaiadudadunioanaen
Ufjiauz (enzyme detoxification) 2) . nasasnwlasiiiunneaeseljTouy (target
alteration) WAL 3) . NITAANITUIENANEIARUDILL AT VTN TTULUNIN1DDNANNLIAR

(decreased membrane permeability or active efflux) Tagialdaznunalnnisafradudesiun

a

doagansenUfTauvatdausuanuanlivesign (1, 2)

q

wudadiufuanaudidudude ides aaieiufLanwANNALALY amide bond
o £% Qr j a a i’/ o o a [~3 (% rdgj 2 a a
vingnsresenunall weuuanFeininuanuarninaua i sanAnBuTEslA wuARGEe
o dl o o dl a < o o‘d’j v A 1 al al o
nfuuannéANNanautadille e S. aureus uaz Enterococcus spp. daulUAiTanFuAL
wnuynaianasduddfanalalaalenizliangs Enterobacteriaceae i E. coli UaE K.
pneumoniae
é’ [~3 o/ e % v a 4? dl a d’l’ a a
anuziidudusiusiwanawa wuldunaiatulnegienicinananniaaiuaizagil
wianFnay saedraiy Wududiufuananuasiingnaaeny  (extended-spectrum beta-

lactamase, ESBL) BHNNWLASILINAILANAISTIA.A.1980 (3) wluidudesinadmunnisunann



dudrslfunn o waslignslunistesaaasuanuandady substrate IAsnafinau
enUfTIuzngN oxyimino-cephalosporins (cefotaxime, ceftazidime uaz ceftriaxone) WAy

ﬂ@ju monobactams (aztreonam) FINTILUNNTILUNANINARDINYDLTD Enterobacteriaceae

1 1
Ay @ o o

naFedudesiniuszes o) wineszna (4-6) Amdududes] ESBLUNAzuawmnd Aty

184N19RBE"E ANAIEUTIUE (postantibiotic era)

\dauuAf Fanai s uduliufuanaEaiun NN lungu Enterobacteriaceae 1

o o a

E. coli uaz Klebsiella spp. aduamndAtaninisiniiannmeln

q

3 i
A

TulsemalnewugiiEinisniaesidia £. coli uaz Kiebsiella spp. NnaRIAWted ESBL
dsznnnufesar 30% widvlupeuddayaiufninasiun1sinenlsnnnmenaiadudesd
ESBL Hifiendayamniinudaenufasusnguaifuniiiug (carbapenem) hazifluaniaansa
Wsn (drug of choice) lunsinmdihendeinasguussilaunanstiannn (7) uslusandannis
Tdquuss \u nnsfimseningaeln  aaslieAnnTaadesuiun 3 (third-generation

. 1 v [ 1 = o [ ?:/ =& a o d”d ¥ =&
cephalosporins) WAz lFuauae RN sANEIATLIALY AsTun1sAnEdaEtAsfaINIsANE
feanudluldiglunnsfnealsafn@efinsaelafiinaini@e £. coli way Klebsiella spp. T4

aFueuiadiusnuanamaningnaaens (ESBL)
1.2 ADNNNN5228 (research question)

ANONUAN (Primary research question)

b

ANIINIIADLAUDIABNIFTN AL Ceftriaxone TUIA 2 NFNFADTY TUL 89N
a dqj dl = o o LYo ol/ 1 -dl a dgl . A
Aaiengslauuy@gundundsannladuen 72 - dalus lunguiiinainia £, coli 1o
Klebsiella spp. Na5q18udasi ESBL Hilatndnguinliadadudest ESBL viva s

ANNNNSDY (Secondary research question)

1) aifn1salan1sRn@ennaaelILURIUNANTLRAAINES £ coli 1T

Klebsiella spp. Na519eudes] ESBL
2) tladedeaninasanisinide £. coli s Klebsiella spp. Naf1aidudes ESBL
o 'y dqj

3) quAnIalmesnIsdeuuANFeMiduatmguesnisiamannee lauuRaunauly

v a a dij ¥
Q‘]JQEIMQ_IN\‘] Lﬂﬂ@’]ﬂL‘ﬁ@‘ﬂﬁiﬁ‘U”l\‘]



1.3 IngUseaIATaINITIAE (objective)

1) WeANHINIINALAWAIFABNII5NHIA98 ceftriaxoneluni3hmaanngqs lauwuy

1 v 1
Reunwauludilhaudisiiaaini@ia £. coli vsa Klebsiella spp. Tea¥1aiduded ESBL

'
A K A Ly

2) WarAneeiRn1iaeenN sRnEe £. coli isa Klebsiella spp. Naf1aiaude s ESBL

]

9/ 1
4 A

Tunsdamannge lonuueauwaulugilaavd

|
=

3) WerAnmiladedeasian1sinme £, coli ¥3a Klebsiella spp.n@i1aidudesd ESBL
1.4 aNNRFY (hypothesis)

nsARLALBNEaNII NN 72 dolaanasinmsagen ceftriaxone Tunguiilaamdied
a X A = o X Y = i JRy & o o
Aomennse lALUUIRUUNAWANLES £ coli 130 Kiebsiella spp.Na31aiduded ESBL

FOUALBNTRENIMNGNNNAAINIGE £. coli Waa Klebsiella spp. 7 liaF1aiduded ESBL

1.5 NTALUUIAMNAR LUN19338 (conceptual framework)

General factor Local factor (urinary tract)
- Age - Anatomical abnormalities
- Sex - Functional abnormalities
- Nutritional status - Foreign body
- Preexisting compromised conditions - Previous UTI
- Previous antibiotic treatment \ /

ﬂqiﬂﬂUﬂUQ\‘lﬁiﬂﬂ’]‘i%’ﬂH’]ﬁ’)ﬂ ceftriaxone é’ﬂ’mﬁm%’aﬁniqzﬂm

Pl 4 ®
Disease Antibiotics Infectious agent
® Complication - Incorrect choice - Antibiotic resistance
Local: perior para-nephric abscess - Inadequate dosage
renal abscess - Inadequate route
nephronia - Drug interaction
Systemic: septic shock/septicemia - Toxicity/adverse
® Relapse effects




1.6 AL HUNN5IAe i Assa

<3 v L a dla d’j dl a o dl Y o %

diusausandeyadieandgenfamennsalawuuisundudadniunisinmnly
Tsanenunaainasnsnd Teenenunaasgyngsilszaning uas Tsswenunagays Inagiloaynas
IFunsinefaaadfiTioue ceftriaxone Wnisaesaenst 2win 2 niusedu uaan

- C e %y & " Yo a X o

adedes 3 Ju udsantiuduamizimeluilaanazrenanizimaluiaentu £, coli %38
Klebsiella spp. 1Winnnsnaaauuiel minimal inhibitor concentration (MIC) slaginyfjiaus
ceftriaxone WAZNINITNAZBLNN extended-spectrum beta-lactamase (ESBL) AINUUNINT
winguiilaeiluaesngu e nqunaingdudes ESBL uaznquiliaiiadudes] ESBL N

wWreuneunsneuauessianieinEuae el fsaus ceftriaxone 1 72 dalus

1.7 ey ninease a9

2 o d” | =2 [ a del/ dl v S 4 ada
mm@ﬂmﬂumiﬂﬂmmmﬁﬂmimmmLm@wmfmimluaﬂqwmqmfmmﬂgmu:

1
=

Ceftriaxone  uifugnnlaiueygasalildlugilosfnmennsels uazidunisinemiu
NmIgIuegudn filvensenlaiueddous ceftriaxone ludad 3 Juusnazlinsunamny
@eannilag1azvirenamiziialuaen lunsmiuamazidalu £. coli vive Klebsiella spp. 7
afradudesd ESBL Wilsuiasunisinenis guideline 284lsanenung wisamsiutey

- s Y 4 - oo
weaunngidnaasld nalinsAneEntlfniuasNiNTgaUA N AL NI INNNFAsE59TH TN UAAY

VBIADUEUNNEAERT WNAINTINMINENAE

1.8 UAULUANIFIAE
=& 3'/ ;Ij o =S a o 2 a dld a ti’ ndl d] a -ij
nasAnEASEIN1sAnenddeludaandandnnshamanngaladinainiae £.
coli 38 Klebsiella spp. Nafauaslia¥wduded ESBL filassinataiiainisguusatiasis
Uunans ldasaumguitlianiainisgunssnnn wazlinseunguiiliafiaaansaland
%4 1 QI a = 1
nazunsndeu u danasuilagnng vive laaraasuilaann:
211 Ceftriaxone M4l local made analaaunsnindayan lé i Fauneauiuen

original i
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1.9 nansadsclagunaininaclnsuainnisiaas (expected benefits and applications)

=X a

1. naulananIsneuanesnaaainlunisinwfaaentjaue ceftiaxone  u

A
=

UnenRnmannmelnannida £. coli ¥3e Klebsiella spp. Na51aieudes ESBL

©32p

o 6

2 1 £ 1
2. nuisatTRnisniresnisinmennsaalnaini@e £. coli vive Klebsiella spp. 7

3

A¥1918uesd ESBL

3. naunetladeAsfansfinime £. coli Wse Klebsiella spp. Na51aidudes] ESBL
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NUNIUITTUNTTNNLNEI D

s11fFauznguindiuanuny (Bactems) fusnfiauzngulnaiigadildlu g
Uf1R deznavdon 4 nqulunjme
1. wulTaau (penicillin)
AN Tagasu (cephalosporin)

ASLN NN (carbapenem)

> »w N

Tuluwunuay (Monobactam)
o PRy > =i A5 ) X o X o o A
wasanhing e dfmons lunguiinawunudadnisneawiinaunalnd Ay pe
v [-3 o/ s % d} d’j a a o a 1
NMTATMNLAULHNLILALLANFNLNE (beta-lactamase) GHQWUNqﬂGLuLm'ﬂLLUﬂWL?ﬂﬂ?N@UsﬂumLLW\?
3 1
(gram negative bacill)  idudasiilaztiaggaitaanaussuaasisuanuaN (B-
\ ° o <y v X Aa a prp
lactam  ring) e dNaINTaRaNgNE A N1sALENTRULANEEIARINANTANNIS
wWanuulassiaiugnssuuulaslulan visefugunaaNatiuu extra-chromosomal DNA &1
oA Ao X » o a y & ,
ANUUATIFRAY BanaNUEuRes (resistance genes) fRAMNIINL A UAIWInRaNTIaE]
UUNANANA (plasmid) integron 3@ transposon  uazidngEiaduuanEeiagdsinig
conjugation, transduction, 3@ transformation FINWA 2.1 BudeiufuanaNaazag
seninarilamagduwan (outer membrane) uaziBiaviuLiaadlu (cytoplasmic membrane)
o q v N Dy Iy Nl A & o o o -
mbiiTeuuAnFatesaaueneenadi < andunsninisnandudateanuiaIuIuiin vize
v 6 ada o EZN] 1 £ v g
anaaradnTadusaduesenUfTons (8, 9) Mnlvtauaauainguiusiauanuan W1 uay

1%

Foauaeginin 2.2 taqiiunududadfiugiuannnuasinndn 340 aiia Inauiaiu 2 ngu

a

lun] Aa
1. ﬁﬁ?’ummﬂ@ﬂqwﬁlﬂu serine (10) Faflugnensade s miae penicillin-
binding protein
2. ﬁffmmm@@ﬂqm%lﬂu metallo-enzymes Waz&Inza (11)
lugng 20 T s mududeioduanamagulu Aot i Eudeliun
LANBNLNAT AU [extended spectrum B-Iactamases (ESBLs) , plasmid-mediated Amp-

C enzymes Was carbapenem-hydrolyzing B—Iactamases] FaR3799 2.1 (12)
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anlbibid e resastance
L i

! sugcepliie organism

{reafiln

rcreasing antiblatlc
#alachion praseurs
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AINT 2.2 wERINAlNMSAREINGNILALANLANTRTaLLATILSY

oular membrane outer membranes

‘B—Iﬂ:lnm @ B-lactam

;é} Iplasrnh: séacn

cytoplasmic E] PER cytoplasmic
membrane membrang

Cci
D
puler membrane
P E s ‘l-rnl:!a.mnw
pariplasmic space ﬂ“ﬂ'ﬂlm . ﬁ @ B-lactam
() ) i y () i . )
= ;
cytoplasmic Lipap cytoplasmic

membrane

membrane

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) .



UsziRAaniluan

TEM-1 ududesiiuduanamangniniulaanaiaina (plasmid-mediated [3-

= A = & o o o A o
lactamase) TIWULNINNZADN 70-80% (13-16) LaudeN TEM wuATIwsniiell A.A. 1965 1w
UssinAnTgaINNIaWIziTe Escherichia coli Waanvasiiaeda Temoniera AtiuTavaidy
o ragljd dl 1 v [ 3 Zj/ = | [3 o 6 o 1 o d’l’ a a
drdiasinandatiavavgilon ndsainiuinisunsnszaradudusifinanlldmeuuain e

\ . o A P & o o

ngu Enterobacteriaceae  Mialannigluiian 10 1 siennlull a.A. 1969 wuidudesd TEM-1
uaz TEM-2 lwi@e P. aeruginosa agluil a.A. 1970 nuidudadlunsnszanaldluae H.
influenzae Waz N. gonorrheae (17) WanaanildelidudasliufuanauandAyuaznusas
B » (% ) 0o o v
A@ SHV-1 (sulfhydryl variable) Iasidnnuluy K. pneumoniae azgniniusaeiasiulay
(chromosome-mediated) LLag E. co/i%gﬂﬁwﬁué’fmwmmﬁm (18) (plasmid-mediated)

Tudag 20 T uen nududediusiuannwatiinlug o Waaw Asugiunis g
ENUNTIULNGNLATUANANATINT Y AfsTauLAN B Ao WNTY Inalnsilasuulas
Anwouy uazAuaNTRIadEududiuswanaIwa (19) (mutated [-lactamases) 1utl a4

1983 wuduFes] SHY-2 Fafhududesiivuguanamdadiausninnisuanuuw lasdnunisuay
ANANLIR (mutated B—Iaotamase) Gnm%@ Klebsiella ozaenae 1u;:iﬂqaﬂ@fzmmﬂmﬁu (20)
wazlull A.A. 1984 Annssenudwiadiusinuanauasinuene (extended-spectrum -
lactamase, ESBL) Tumausnia cefotaximase (TEM/CTX-1) TutlszmaelFaiAa (21) Faifly
SudesliuFuanan NaLA 1 TEM-1, TEM-2 uaz SHV-1 filnasilaeuwlassensaezaly
(amino acid) u19sa (13) faqiiunwuidudesd ESBL 11n9q 150 1in nszangvialan Tnewy

mﬂluﬁﬁ@mjm Enterobacteriaceae Wae P. aeruginosa

21 msuwiisrinaasaudasdiunmuanaiug (classification of [B-lactamases)

taqriududasiiumuanamuaiLeainmn s
1. Anwnurlassadreluianaveadudesd (molecular classification) dail 4 NgNAD
ABCuaz D
2. dnmnigwiieadudes (functional classification) i 4 NaNAe 12 3 Uay 4

FAMNIaN 2.2 (22, 23)
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' [y [~ s . .
2.1.1 LL*LNmuanﬁmz‘lﬁmaqmmmumﬁ (molecular classification)

o o = o a

nsutitiareqEudasiufuanmanng endadaneuznisFassiaesianaleng

= A

waznIaazilu (38491 Ambler's molecular class (24) § 4 naxAa class A B C way D ne

q

81At classes A, C Uaz D 8ANGMNENN serine Tunue? class B 1w metallo-B—Iactamases
anfadans@d (zinc) lunseangma
' o v @ o . e .
2.1.2 WUNATNANHUSNUINURILD WT eI (functional classification)
pausll @.A. 1970 GuAnIsldnnianfuinesdudasiiusiuanaiwe 1y s
as dl o Y o | o [
10981 TusNamnsonaeld ennasaaieen vise A maNnsn uNsduiuenlunig

wiiaiin Taelutl 1973 Richmond Uaz Sykes (25) wilvidudesiuanauaiiu 4 ngulugy) )

] 12 I
! =

FansutaTiaiNaunauNazny ESBL wazlildienainuad 1dudes] TEM waz SHY fainlu

=

1 A.A. 1995 Bush, Jacoby Wa¥ Medeiros (26) WU ATR9LEUTE LA AN ALNALT Y 4

D

1 o A

naulvey (group 1-4) WaT 6 ngxeagl (subgroup a-f) Al

° ﬂ@:uﬁ 1 (group 1) dernavdqeAanniladalesuiug

v
s

(cephalosporinases) i@ xnsagugalisaensa clavulanic %qmaﬁumjm C 289NNTULNAN
anunuzliana (melecular class C)
° mjsﬁi 2 (group  2)  dsrneumiuidudaliwutIdanilug
(penicillinases) tAnWATaalasuua (cephalosporinase) AT UETlA§a8n9n clavulanic
APNAUNGN A Uaz D 789n13kiivmnansaizliana lunga 2 i fautaflungueasan 6 ngu
An
- nauges 2a Usznausiaduduslinuiiiaduiua (peniclilinase)
= Nguded 2br win el @t fuanawNaTiaaene (ESBLs)
mmmﬂ'@mmﬂmLﬂwWﬁI@@ﬂ@?uiuﬁ 3.uae Tulununums
(monobactam)
- nautien 2be NNBDN WudBdlusuaNATNaTHATE N (ESBL)

v o Y

3luigneugadaansm clavulanic wag sulbactam uAgnELEINIg

=)

ﬂﬂﬂqw%ﬁﬁ'sﬂ tazobactam (F&N31  inhibitor-resistant  TEM
derivative enzymes
- ngudes 2c  uEnANNgHN 2b  laanudianNnsatesdanse

benzylpenicillins Way 1ﬂgﬂﬁuﬁammfaﬂqm%é’wmm clavulanic
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- ngutlet 2e Aa Wudusiiannlaalesuing (cephalosporinase)
annneataais luluuunumAN (monobactams)  wsgneudanis
BANGNTAENIA clavulanic
L & & o o & = A . =
- nqueey 2f  Af WWUFadATUINUNNEA NN serine SN
d7utsznau (serine-based carbarpenamase)
® nqutlan 3 (group 3) tsznaudaaidudes] Metallo-[3-lactamases
dl o a . | ! o I ' o <3 o o‘da,
ANANLA (zinc) ludaudszney neanungd Brasnisuthmnanszlians  iaudesiil
gansrngesdanenuidann wnnaladUesu wazAnFuanmN

e ngutad 4 Usznausqeidudainuifaduiua (penicilinase)

waz laigndudaniseangnasaensa clavulanic

2.2 FHAURBUTNILATWANALNE (types of ESBLS)

WideaiiusnianauNagiage e (ESBLs) WaKIN1angude s TEM waz SHY (26,

27) tlaqiiuny TEM-type B-lactamases #1nn97 90 4iiA Loy SHV-type 1nne7 25 ailn Law
dedvivansaiianuluide Proteus  spp.  Providencia  spp.  Wazideau o lungu

Enterobacteriaceae

2.2.1 TEM-type

1
=

TEM-1flududasimnudeangalunguiusuanamanadeaniaeuuanGFaniy
aU M lENANNTARLLeaNNTARY (ampicillin)  WAZIWLRTAAY (penicillin)  AaNIRN1IRELN
< o/ o % QI dgg a a o’ ¥ < o/ rzlx a o v a
wudesfiusuannwgiinay Insnaninnseeri lwutredndald s udesdaasin n1l%ae
udeadlud o i TEM-3 Taluawiussausniigng ESBL (TEM-type ESBLs) anunsaudnll

[ aa 1 = . 28 é/ a a v o v
AuiuenUfianengu oxyimino-P-lactams Midgamnszansiannsaasiludalivinldiinng
wWasuulaegtiaressuieniseangms (28, 29) Aslmdudadduivelgauslidean
dudeiiigndudalalaaanssdnuuduanaiua taqtiunuidudasiiufuanauatiin TEM
NNNT1 150 TR (28)

2.2.2 Inhibitor-resistant B-Iactamases

‘e E. coli ¥3a K. pneumoniae daulvinjafraidudas TEM-1, TEM-2 visa SHV-1

B—Iactamases %mumumﬁi@mﬂﬁ%u: betalactam-betalactamase inhibitors (BL-BI)
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o

FaNTaNNITREUIAS e INgNLIAEN1INARLEUTETAINA1990NNIRTUIUNN YTARNNT

Wuduied TEM-1 P-lactamase  #fialnsidiunmannaadudadaainaionuly K.

]
a

pneumoniae, K. oxytoca, Proteus mirabilis way Citrobacter freudii (29) %I\‘ihl n V‘Llﬂ:j\‘imi
@@ﬂqw"ﬁf”qmm clavulanic tay sulbactam WAflNAYARLALANAS tazobactam (30, 31)

2.2.3 SHV-type

\Eudes] SHV-1 B-lactamase #nspazilumdouiuidudad TEM-1 Uszunnifas

d} [-3 o ra’lj vl [ dl a dl o 1 Q(O v a [=3
az 68 Fududedildinsimulasnudasaensaesitunsiuiseangnsnii liiingu
FeNNNEVENLANNTUAFENIY SHV-type ESBL flaqiununnnan 50 4ia (28) i6udesiil
finwuluime K. pneumoniae warfanului@adw 9| v Citrobacter diversus, E. coli WAz P.

aeruginosa (4, 32, 34)
2.2.4 CTX-M-type

Wt CTXM - iilwdudedduanawmasiaasnanguludfigninduson

a

WANRNA (plasmid-mediated ESBLs) ?@I\‘m@ﬂmma cefotaxime 18ANIN ceftazidime s8zuIn
ﬁﬂwﬂulfﬁﬂ Salmonella choleraesuis serotype typhimurium Wag E. coli faN1@ NTanu e
SLuL%@mju Enterobactericeae (13) ﬁ@qﬁuwm@“wﬁﬂﬂsﬁﬁmﬁmnﬂdﬁ 40 1A (35)

2.2.5 OXA-type

\dudesd OXA Wwidudedmet lunguiusiuanauasiinaeny (ESBLs) inliiae
AafeawaNNTaaw (ampicilin) - waz wAnnnlaf (cephalothin) @ n13neiaa@ans oxacillin

v
o o v

uay cloxacilin 168 ldnneusamnenss clavulanic  @udeiiisgsunuanda P

a

'
[ %

aeruginosa TilszinAnsn uaziiuag (36, 37) wananhLE e OXA-type ESBLs fnazie
¢ ceftazidime &A1 OXA-17. axABAAL" cefotaxime A% cefepime 11NNAN ceftazidime
(38)

2.2.6 Plasmid-mediated Amp C enzymes

4
A '

@t Amp-C ' wgauanaudagniiusstiuuuiasiulon vinldimeneseain

zg'u B—Iactam/B—Iaotamase inhibitors  sinwulwima Enterobacter, Citrobacter freundii,

Serratia, P.aeruginosa waz E. coli fanndudasiinisiasuulasnielugu vinliaesn ngu

WANLANLANVANETUA (8, 9) (multiple B-Iactam resistance) UaNANAUNLLNEL Amp C Uu
al v

TasTulmnannimeuuan Fednadiu wnaeudiellaguunaiainaeada £, coli  uaz K.

pneumoniae (8, 9, 26) M lAdanasn B—Iactam/B—Iactamase inhibitor WRRTAAY
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(penicillin) wwn"deEU (cephamycins) w1 Taatasu $u1-3 (first-, second- and third-
generation cephalosporins) wazluluwunNwAN (monobactams) wasapalapasn cefepime
waz imipenem tlaqriunidudesd Amp-C Gegnindusiaanatainninnagn 20 4l (39)

2.2.7 Carbarpenemases

'
o s o = a

wWndralmsufusg (carbapenemase) wuld lddeesinusudanin

a

ABNNIIA

=3 o Ly

WL NARE U uenaINazAaLINgH oxyimino-cephalosporins WAz cephamycins

ke

! " = °© oo v

wdodspasiasnAfuIiiun (40) BuiAduANnIsaiududuitEandt IMP gaiadudaan

aNRiA (plasmid-mediated IMP-type carbapenemase) é’uwm%&mnﬁﬂmwmﬂﬂuﬂ A.A.
1990 aNiT8 Pseudomonas LAy Acinetobacter spp. ﬂ@'ﬁﬂ’uwmﬁwfﬂﬂ‘ﬁﬂ?m’]m 17 wim
1T A.A.1999 Hzneana Ut AIFUNNLNING (carbapenemase) Tla VIM 1
Uszinadnnd waziineszunaludszinaunug sy euisnalsd azduasnnans uazanigewEng
(41) u@nmniﬁu%ﬂmﬁmmmmejm OXAdype faenaiinguidudeiafuniuiad
Aasieen AT NI Tanalnnisaeeve e ST OXA-type dniAnfuAuNITannIsHnandi

a8 (impermeability) W3aHANINANAUEN2ANANNKIAR (efflux) (40, 42)

a & o S . .
2.3 STUAIMNENURADNTEN LA LANALNETRAULNE (ESBL epidemiology)

¥
= =

‘auunflFanga Enterobacteriaceae — inamERTeliufuanamaTinzene
(ESBLs) ﬁmﬁzmmﬁq‘ﬂ@ﬂLﬂuﬂcymz%qﬁmmmmimu@mmﬂmémmw ANIEGRTLRET )
saadeTiaaiutes ESBLs  elinmuuiveuusitiueuasfinty idudaalfangnagamu
GLVQ_,iWﬁ_IsLuL%ﬂ K. pneumoniae, K. oxytoca, Wag E. coli uazilsaaumulude Cirobacter,
Enetrobacter, Proteus, Salmonella, Serratia (43) u@nmnﬁﬁqwﬂu A. baumanii (44, 45)
WAL P. aeruginosa (46)
aMNN13ANEIURI SENTRY Antimicrobial Surveillance Program (47) %IQLE]%%LHML%

LmﬂﬁGﬂﬁv@mﬂﬁ%uzmnmm%ﬁqLﬁwﬁﬂﬁms’hLmﬂmmmﬁmmﬂ (ESBLs) Fausttl p..
1997-1999 Tmmﬁ]’wﬁuﬂmsl,m%@ﬂzju Enterobacteriaceae 4 19ia A8 K. pneumoniae, E. coli,
P. mirabili, unz Salmonella TWNANAGNG ] filan g AniFaLNTNT UWALIAN AR BLNTNN
wilaAnmedunn wazelsl WU K. pneumoniae e aiutsiuFuanauaTinzens

(ESBLs) aiifinsnigeqnlunguazfinvewinifenss 45.4 se9aen A uldinazdunniesas

24.6 ¢ls13e8ay 22.6 uigliEn1salin ludssinAanigelssng uazuauinl wusesas 7.6 uas
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Saway 4.9 Auansy lusnisiie E. col SeabradutedfanaanugiAnisallulszsmengs
aziuaInifesay 8.5 uliinnrdunnieaas 7.9 glsliesay 5.3 auigeldniiesas 3.3
WATUAUIATREAY 4.2 u@ﬂmﬂﬁmiﬁﬂwﬂuaﬁgﬂLaﬁim Aususaudeyaide K.
pneumoniae @Wﬂuﬂﬂgﬂw%\umﬂ A.A.1998-2001 ‘W‘LIL;%@ K. pneumoniae g@m ceftazidime
anvegiieaiunaiesay 9.6 meﬂﬂmﬁ’jﬂmﬁlu ° 5881AT 6.6 (48)

03l A.a. 1989 WLITD nontyphoidal Salmonella fiaFadudesiiudnuanananiio
CTX-M sz luvediaednusniindszinaaifiausiun siannll a.a. 2002 luiiies Buenos
Aires Wiin3atiay 75 904178 Enterobacteriaceae a4a3aLiufasiiuguanmuaringens
(ESBLs) i1 CTX-M (49) Lﬁu%ﬂﬁﬁwudﬁﬁmﬁzmmluﬂ@:mmﬁﬁu AU MR THUTU
RaAuIN BuiRe uwavdinge (50) flaqriududesi CTX-M ﬁmmmlﬁﬂuﬂ?:mﬂﬁiuj T
giltmrduaan wagiu l5aLAa @i LAy anigawisn (35, 51) TulsuwAaniawsni 1u
Te157 Amp-C ﬁgﬂﬁué’fm plasmid wulszuinuiagas 3-4 199170 K. pneumoniae Way K.
oxytoca Lmzﬁﬂaﬁxmmﬁjﬂuwmﬁwﬁﬂﬁ IMP-type  carbapenemase A nide Serratia
marrcescens WAz P. aeruginosa desnlifumsnazaneligiiaunafiBuniuausiauieam |
(52) wigiiRnsninevdudadligeaniaanuiasas 1.3 1u P. aeruginosa tatndinfasas 0.5
T E.coli kaz K.pneumoniae (53, 54) atglsfmussunLIEe K, pneumoniae T
A laseenAnsUNTNARas TenudnEintszunalunanalssmentnalufiagesn (55)

TulsywalnegminnisAnenaesngy uazams (56) ﬁﬂﬂ’]?ﬁﬂﬁ%ﬁuﬁﬂwﬂ@éﬂ K.
pneumoniae ANnFagans2amg i TN AR NIRRT WA, 2543-2544 WLLTR K.
pneumoniae FagFradutuiuduanaadesas 18.67 Saeay 30 uaziatas 23.78 4N
Fan 1y wardlaniay ausndu uananniideiidey AN U] LEIW?::’TQ@@%W%@EI’]“H@Q
NINANENANARTNIUNTE (57) LﬂU?')UTQNﬂJ@N@L%@LLUﬂdL?Tﬂ‘ﬁlLW'W “iaa1aNNIADA FasT)
W.A. 2543-2546 ‘W‘LIL%@ K. pneumoniae Waz E. coli afudndesd ESBLs Sagaz 33 Lav Fas
a2 15 ANNANAL %’@m@@qﬁﬁmmﬁmmﬁ@ﬁm%qLﬁusﬁﬂﬂ ESBLs Tu)Rn1ARNG 7] FUAnIAIsIg

u

No24
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24 MsATIRAMLAUTENILALANALNATHAgNEUsNe (ESBL)

nemsaaniudesl ESBLs Hpmugennifiasarniianunainuangteseiin Saana
wansingluAamNsIINstiasdanaanguan laatlasunsazailn uariiiadtdouiu
B i ﬁﬁwﬂﬁiﬂﬂﬂ?ﬂﬂﬂQWﬁrﬂjﬂdLﬁwﬁ/ﬂﬁ ugnaniflaignansansandudesl ESBLs ldann
nsnagaupwlafeansiuaaTnAaEiIs disc diffusion yseda dilution it luauilszdnaag
nrUR wanzigefia¥duded ESBLs davlualagiidn MIC agjlutag 0.5-2 uAN /uA G933
disc diffusion a3 inhibition zone Feazutlaualulariasnyfiauziu 1

Taqiuin s muINI TR ImLINIIAgIAU e NTeT ESBLs  1nnuneuaneds aaulg
Hunnsmsaanduded ESBL - iadann Klebsiella %GLﬂUL%@ﬁWULﬁuGﬁ/ﬂﬂﬁuﬂﬂﬁa;ﬁ WA
anansatinunluntsnssamiduden] ESBLs anigasy 7 lung« Enterobacteriaceae 11 E.
coli uaz P. mirabilis anaswaniAansausmnaRan seenlfiflu 2 ngu Ao

1. wAlAN199ATI3NIAAEN (clinical microbiology)

2. wAlANNaRiuiAIans (molecular genetics) 1 33 DNA  probes,
polymerase chain reaction (PCR), oligotyping, PCR restriction fragment length
polymorphism (PCR-RFLP), PCR-single-strand conformational polymorphism (PCR-
SSCP) uaz nucleotide sequencing L (36, 72, 73) N1gAsIaMIaURUE AN ARTUAAAT
fanusnzsiensasaau il ESBL usazatiawiaiy Lmz@l’@ﬂ%ﬁmﬁ@@ﬂﬂmﬁﬁ@
thenfitmaunslianinsoninldlufenfiRnieqagaineniily

Bn1sveaaunduded ESBL Tnedgn1mieaadaaneuiseaniiu 2 seiu Tiun
1. NINPIAARNIAT LAY 2. NITAFIATEL
1. NN9TMFINAANTDY (screening test)
1.4 38017 disc_diffusion mu’i'ﬁmmmgmmm The National Committee for

Clinical Laboratory Standards (NCCLS) (74) Amun linagaladul oxyimino B—Iactam

(cefpodoxime, ceftazidime, ceftriaxone, %38 aztreonam) #alasanilavzanindntii 41

1 1 v
inhibition zone HaaNIAMNUUATUANTIN 2.5.1 N lTaededmaaagsnadudes] ESBL

A 1
=

v aal = @ aa ae v o t% a wa = a 1 1
ABAUABRIVIENITU AR Lﬂmﬁﬂﬂumuﬂi:mmﬂwmﬂgummumﬂm?mgum

=

14 1
Al (sensitivity)  Audunisiaenldansdinuqatiniiniuua liuazaaugnaes ESBL

1A 7] Twan1tiuriu o wilnevialdnwudn cefpodoxime  Tiaanlagegn uinauanatags
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o o O

] [ 3’/ d? ¥ = dl | QI ¥ o ¥
L’ﬁuﬂuu@rwWﬂuumm%m*ﬁuﬂmmfawnmmammf«gmwﬂﬁmﬂwummhmmﬂummm

|
a

aninsnTianwlafazdaiindy

fapnsseSa90935HAR inhibition  zone  ARNMLALHIUANIT 2.5.1 vauiuanT
WNNdATIsuAd ML UL sHadn T (susceptible) rfi@m@ﬁmqﬁwﬁuj Fam9197
2 5.2 flnsanniSudesai s lianunsneaaganaauanaunAeed inhibiton zone el
MIC aufszduie (resistant) A1NNIATIFIU NCCLS ﬁqﬁumuﬁ@qﬂﬁﬁﬁm@a@%ﬁmm
vinliidle inhibition zone n&MendnANTieaadnls udafsnazllldFranuaulaternlunns
7l 2.5.1 uaglalldvnnsnsadudunisaiiadudul EsBL el ReinldfesfoRnas
wuaTBavlullanunsnnmanudefiai i Sude ESBL I8

1.2 Broth dilution MNAAN1AFIFIU broth dilution 289 NCCLS (75) sl liiners

¥ 1 = = vl % % . . 1 o
psdnduien newsanenvitsmaalidaaandinduaas oxyimino  [-lactam  wiariy 1
NAN./NA. NAIAINUUBLT 35 BIAILTALITIA AN9AL H18IMIIAETDYULAAIITAANNITD
Wwanyiiulals uaziadndmeliasaairaduded ESBL Aen319h 2.5.3

¥ o o aal jd k4 = ]
daanfinuesdan1aife AzAeIHNNENNIATIgIU (standard powder) dauANla
49( [ = a [ [ - . 1 a o aal d” dl o 1
Tufunsdengiiald uarauau oxyimino [B-lacatam iwiAaiLATUIN ITeNasdudnana
aFfudesl ESBL azfasnatiudunisai e udusdivaiilaald
2. NMN9M9298UEU (phenotypic confirmatory test)
v a o

v 1 ad A o ad Qddl o a 3 .‘E/
1@3~Iﬂ’1?‘W BUNIENN9AFIAE UL URRNNIUANEAT AaNEaNTLLas a1 iulAR

2.1) 3% double disc L{lUATUINT Jarlier wazAny (76) Waiu1AulnsanAanandn

v
v o Y

ESBL gneiugasnaanssinuusiuanaiug asldnas clavulanic lu  amoxicillin/clavulanate

=]

(AMX/clav) Tei ey AtiAnsuuanGesiall uaednuilagannis disc diffusion taenna disc
AMX/clav (20/10 HAN.) UWAUINAINTDIHINTN 198N 9IaeNIEe T94 Mueller-Hinton agar
(MHA) 219U KeN cefpodoxime (10 1AN.)-, ceftazidime (30 1AN.), ceftriaxone (30 NAN.) ,
cefotaxime (30 {¥AN.) 1178 aztreonam (30 WAN.) ‘Lﬁﬁ’mmnam@uﬁﬂmwm disc 184
AMX/clav DNAAAUENANTB9EMEY | 30 WM. AIUAATTUNINT 2.3 H11911 inhibition zone 284
i i v dl Y o de a = nar
oxyimino B-lactam FuAilndiu AMX/Clav 2e1aeanllainessnAgainainnisdsungns
289037 clavulanic BNUHATT LN LaAdITain1sa5a8ude s ESBL
v addﬁl A [~ ada | . v 1 o v o
fon0335l Ao WATIELAZIIAIQN N19979 disc TnAndn 30 wx. axinliinadalau

W f1919 disc 19 20 1. AN TaAzgem (77) disc Muuzinlifld Aa cefpodoxime 10



17

nAN. N3l disc 8nadia doelinsaanuidudesd ESBL  au o wanannidudasl ESBL il
BYINUEIRS TEM 4az SHV ifu ieudesd CTX-M azlvitauanse cefotaxime Uay cefpodoxime

el WA aLife ceftazidime

¥
asna A ]

Ta1RUIDN AB TLULUIILUIN disc NMUNzaNTAMNLANFALlWTaLAazANE
Wig n19ld disc NRaNIFNwLAILANANNATIABY | 11 sulbactam %7 tazobactam kA

1aiAvinnam clavulanic

MW 2.3 waneRsIAtiuTUNITasIaaude s ESBLIAZAT 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 liUann19Aea71U35 disc diffusion Tasl3auiie Uiy disc
Th extended-spectrum cephalosporin LigeagNdALqiy disc fiinns1dnam clavulanic 9
pnel NCCLS  wuzin I i3auifiausendnean cefotaxime 30 4AN, 7 cefotaxime  +
clavulanate (30+101AN.) 1198 ceftazidime 30 NAN. U ceftazidime + clavulanate (30+10
uAN.) F4RN9197 2.5.1 NI inhibition zone 14 disc AENTA clavulanic NA19N9N disc 71l
finsm clavulanic =5 3. AR 2.4 UAITasi Syt ESBL

nsldgLFeunauues cefotaxime ¥7a ceftazidime tasgneaazin AN lau
atiaz 66 178 86 AMNANAL ﬂf]ﬂ%ﬁ%\mmﬁjéquﬁuwumm%Lﬁmﬂu%’ﬂﬂa: 93 20uiTefiadns

\udusl ESBL (78) nnsldeufFuuiman cefpodopime 39U [cefpodoxime 10 sAN.fiu
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cefopodoxime+clavulanate (10+1) 1 azlmannliuazaanuamnziefesas 100 199108

Klebsiella Na31918udeis] ESBL (79)

al a 2 @ e aa . . .
ANN 2.4 LARAY LLNGNﬁi%ﬁﬂuﬂuﬂqiﬂiﬂﬂt’ﬂu%ﬂﬁ ESBL Tﬂﬂ’)ﬁ 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) 38017 dilution AINABNIRIVFIU broth dilution 289 NCCLS (75) InaiiBeuiiay
9¥11479 extended-spectrum cephalosporin N8R 8aLATANTA clavulanic  39NARE
| = o ad . ’ i o a a o ¥ o ¥
\iuLALUAT combination disc AN9FNugaTNHszAUAMNdNduaInuInlUTen wialdnan
clavulanic  Wl#4 uAn/wa. aslunnmaes A1 MIC | ienasarnnaslansm clavulanate >3
twofold dilution i&RIIITAAFINEUTS ESBL Aamnsneht 2.5.3 Tansiildeenniinusiasfias

HNee8NIM31 g1 (standard - power) . N3 iEANIFNWILHIUANAKNA 19U sulbactam 138

tazobactam Td@usnmsaimana¥eauded ESBL Unaa8wug uay 1afna3e Amp-C -
lactamase LNN@ERUSH IinaLan ledui (32, 80)
2.4) 7% E test ESBL U3HWANAR E test #1135 combination disc NHANNAIUTLTE
dilution 38n19uMNIAeNlRANIFTUAATNIABIAUIBIUNUEN (double-ended  strip) H1w
=< A o Y . A L oAy P A o
WAz lszAUANNTNdUa89 cefotaxime 138 ceftazidime dauanANUnTlaaslszAUAINK

Wnduaa9 cefotaxime 78 ceftazidime $ANAUNIA clavulanic  AMNATNT 2.5 FRF1E91

zone diameter for at least one
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1 (%

9v1979 MIC Nluazldfings clavulanic >8 43a >3 twofold dilution La&AINITAZTLEUTeIs]
ESBL AnunnlednasantaanulalngiAeaiing double disc (78) WAIIATLNG LAZNNTENLNA
= dll . = o N o ! ! %
a1aflloyyi e MIC 284 cefotaxime 438 ceftazidime HAAnaua A1 MIC Tdlé uaz
~ p . o < =, -1 '
HA4ANNANINILANLAAINTA clavulanic AINATUNLNENNIURIMNTIALEe lUsUnIun19a1

S 9 =
NRTBANBNATUNUN

NN 2.5 WAAINITATIAEUS UNITRS LD UTENANEAE E test

|

The ceftazidime MIC against the E.

cT
i

1

|
1
i

coli, which harboured TEM-52, is 0.32

1
I 1.

pg/ml in the absence of clavulanate
and 0.125 pg/ml in the presence of
clavulanate. As the ratio of ceftazidime
with and without clavulanate is > 8, the
strain is inferred to be an ESBL

producer.

3ansnavsudes] ESBL luusasAaiideniazdesnin lWilialafianunsansann
defiaiadudel ESBL | Mgnifednanesiug annnnsulBeuiinludesfiAnses
Vercauteren LbazAde. (81) WU9793 E test ESBL.#ngl ceftazidime @1:130m79any ESBL
Xpeiay 81 @911 double disc WuSasias 97

N39S 1A EsT ESBL BaNaNLNALIANAN (false-positive) Tuide K. pneumoniae
fia¥s SHY-1 luifanaufigennnawinls MIC sle ceftazidime gefag (82) MIC figeanaiin
ANHATRL BT B TNNNAY (inoculum effect) (83) e K. pheumoniae Aia¥1q SHV-1 uay

T1/554 outer membrane porin M IARANUANANT8S MIC 21T oxyimino- B—Iactams ﬁ

dualildnsm clavulanic (84) daunaauans (false positive) ANL A lWTaRaF19wwsn wan
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ANNANINGN 1 98e lldadqmeniy faasnady liainnsanaany ESBL anniada K.

pnheumoniae Nasa Amp C ﬁ—lactamase FNA%E (85) UaNANT Steward WAZADLY (86)
WuIN9m clavulanic lufgnafuddudast ESBL Naflng K. pneumoniae Usznnnifasas
5

ANTManI e Wil ESBL  DausanlnnsWmUNAEN1TNINNNE WARE nucleoside

. o @ ax =~ 1y Ao < A X
sequencing HiuiludsnmsgulunIsAsamEueuiwanANANa Ty uiTe

1 [ & ada o 1 o % dl 1 o 49( o aal dl £ 1 dl

wiazanewug wensAananadelinanuana9iutuiuasn1snlduaza1unasnn 1esain
ANNNUANUANE YRS sequence (36, 73) UBNAINUNIIATRNLTUN 1 LF a9 Taa a5
dudedianell uazAsan < NseNALmAlANNEUIUEANANTULATIEN1INNYATIINIARTN
G o Y 1aasa e 4 1 ~ A 3 o Y = = o
fAfslddlsnansansaududesd ESBL annimanuanFaninaulignsiaisuun aediefas

Y aal Ao o ]
AURIITNITAITINNA Lngﬂmmmfﬂiﬂ

2.5 tladenRaesansRadafiasraauded ESBL
fladedaasanisiAnn 9mnmef a3 afudesl ESBL - annnnsAnmnsing 1 wudnlal
wAnsganiadeideseniafiandsin @ elulsene s (nosocomial infections) (87) 1w
UARITINILNAUYL (88, 89) u@u‘lum@ﬁmmzﬂqaLﬂmwmmmu (90, 91) s;iﬂwﬁ'ﬁ
BINNT UL (92-94) lAanaaIUNaaARanAITALAY (90-92, 94, 95) (central venous or
arterial catheter) lagnaaauilaanas (88, 90-94) TdiPEasTasvne (91, 92, 96) aalm (97)
(hemodialysis) Nfintasviasutgnia (91) ldane gastrostomy 174 jejunostomy (94) An14
fARU (90, 98) (gut obstruction) Lﬂﬂiﬁ%ﬂﬂﬂﬂﬁ%QMZﬂsz oxyimino-B-lactam (94, 98-102)

welFFuenddsuzafialnndaniienariow (94, 95, 103)

2.6 N195NH

¥ 1
4 K %

Ao 1l = = . ¥ o N
AUzl liRNNIANE B EUINILLLIL randomized Tun1sinFilaaNAALToTIA519
it ESBL flaqiiunisdneimenaiadudasl ESBL andedeyananinulasasnfiiuaadn
dy =2 2 o & v =2 a
199158 N1eAnEteyaludns nsseniudilan (case reports) uaznisAnsLLLRAAIN T
INT LA UNA (prospective observational VB retrospective studies) mﬂﬁ%fmzﬁlgﬁ
Tun1sfnEiande esanni@eazaeamatasiansqaun LY aminoglycosides, co-

. = .
trimoxazole #1970 fluoroquinolones
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¥ V% a oA
mmﬂ@mnmimmmﬂuumﬂgummi

danaFradudud ESBL uwiaraiaazlasesldauzngu oxyimino-B-lactams usiaz
TUAWANAGAY L 1 maRasaaudesd TEM %58 SHV-ESBLs  azlasiesn cefepime LAy
piperacillin-tazobactam WAGNLBFN1LTAWANTIUANN 105 113 107 aznLLTeasAamee Ny

ADITIA

¥
o A ]

¥ 1
\Tana1aautes] CTX-M uaz OXA-ESBLs unagnawugaznasasn cefepime udazil

9

Ry

\auA 105 Wintiu usdalasietangu cephamycins Wag carbapenems (104-106) luanuzi

De

1
o 3 | | -

\enaF1adudad Amp C-ESBLs Wudnaasias1ngs oxyimino-B-lactams, cephamycins us

q

De

3 1 1
4 A

flaaslasiatngu carbapenems tndBEaNNIsLAIBLAIAAIUINIDY porin TaziinliRae
AR8N carbapenem fdg8 (107)  uena nil@enasiaidudasd IMP,  VIM LAz OXA-
carbapenemase A¥ABLNNBLINNNANENLTU aztreonam (40) nsagLimanai1adudasi ESBL

dqj 1 1 o dslj 1 1 d. 1 v 1 .
azhasaangy P-lactams tazdnwunesasIngNausansae 1My fluoruquinolone  UAY
aminoglycosides (108-109)

¥ =2 L
dayaannnisAnsabugilae

o e

nasAnmAEafiunN1efnE e fnlmedaaiaaudasl ESBL dalidnsdAnmlan
= = . ) —— pRp ° v |
An L FaLWELuIY randomized deulvnjazAnEn luanuzninisszun Aauangilaelainan
wazn1sifenUfTouslinoaunainuaaunnsaeii AlinanisAnenliluusaznisAnm
wansingriu vy luuuwanieneaii Aennaem 2.7.1

INNNTANEIUBY Mechihaff WATATLY (110) 7NNN13AN®1 matched case-control
Wisuieudnanissentaniiloafinimengu Enterobacteriaceae 12 AL G9a51918ud el

ESBL uay 24 A aluaiardudes] ESBL naalidusn ceftizoxime WUANNANNRAAITAZF19181

q

o o

de13d ESBL #nsmnagendnnguilia¥adudesd ESBL (P=0.05) usiliilaganduiugsendng
8MTIN1IATLALNNT LbelN ceftizoxime
= . o = o £ s X
RANNNSANENU8S Schiappa  WAYAME (94)  MNNsANEIHilog 31 A avRAEaly
NIZUALARARINITR E. coli M58 K. pneumoniae Na51ai8udes] ESBL WuINNAZLLWL APACHE
Il gandnnguinldairaduded ESBL (P < 0.001) uazdnsiananasiilaeivaasngsliumansig
A dlffuendjasusimunzannielu 3 U uaznisfneres Kim uazAniy (101) Anen

fauudufumumndeyadibaanaimaialunszuaiaanannida £. coli Wsa K. pneumoniae
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a

uszaziaan 6 T wudinquifnmedsaieduded ESBL azidnsmnagandn (Geuas 26.7
Weuiu $asay 5.7, P=0.001)

nsfngiloa@amnme £. coli 938 K. pneumoniae Nai1aidudad ESBL anuang

= ey any ax ' s L d P
ﬂq?ﬂﬂ‘]ﬂ’qWquQﬂQHVIllﬂﬂqﬂQ‘ﬂgu?éﬂ@‘Nﬂq?UqWLull MW imipenem Y78 meropenem AT

|
=

8MIINIITAATIN UATNIIARLAURNE NI NHIANI AU AT ueU Tauenguan (11
115) 1MW AMNNNIANHITAY Paterson  WazAtu  (115) Ansuanisinmdiliafaime K.
pneumoniae Na5198udes] ESBL Tunszudiaaaiaunn 85 AL wuqn 1@ad3m 20 A Iasg
gilhelfanguansuniium (carbapenem) Admsanisanai 14 Ju daandingui s
= 5 Y dla d” . A
N17ANY8Y Wong-Beringer LasAue (112) wmwﬂqmmmsﬂ@ E. coli v7a K.
pneumoniae Na3 1918 udus] ESBL NlA3UINANAITUINILN (carbarpenem) A¥ADLALANEA

nsfnEAnIINguA e uagn19ANEI89 Pak-Leung wazAL (93) MN1TANHIEIAUNATS

|
IS4

;ﬁﬂfmﬁﬁmﬁfa E. coli e wuagldaiadude ESBL wudinguiiafrafuded ESBL axd
dmn3nsaNagendiuas ldneuauassianIsinHRIae0 ceftazidime feutindearlasienn
(MIC <8 1AN./H4.)

NN9ANHIUAY Paterson  #azAnse  (116)  nniAneuuulldramdnfamiug
N@mﬁﬂm;:Iﬂqaﬁﬁmmﬁ;w,mmmiﬁm%@ E. coli vi3a K. pneumoniae Tiaf1eidudesl
ESBL  wavialm 32 AL wudgiaadnisnauauessanisinendaasnguantaatlasu
(Cephalosporins) 5agiaz 54 1uﬂ2§3\1‘171|ﬁﬂ"1 MIC <8 uAn./Na. hazlia1u1ranauduassianis
Fed1ATMIC > 8 wAN/uA. TedennResiUnNsAnITes Kang  wazAME  (117)
ﬁﬁmiﬁﬂmé’@wﬁﬂuéﬂqaﬁﬁmL%@”Lumumlﬁﬂmwm%@ E. coli waz K. pneumoniae 71a§14
WSudend ESBL widan Tmanausssiantsnunii 72 dalug Iumjué’ﬂwﬁﬁm%@%'qﬁm MIC
siaengunTaalasulInneIuTewiniy 8 NAN./NA. AALAUSIFAaNIINELATEAY 0-40
uAgmeTAi 30 Fu 13JLLﬁmﬁiﬁq@qﬂﬂ@;uﬁﬁm%@%ﬁm%uﬁuﬁﬂﬂ ESBL

mn%sﬂamiﬁﬂmﬁwﬁmm:ﬁﬂﬂﬁ’lﬁmﬂ@;uLmWWW‘E@mﬂ@?u?ﬂmijﬂwﬁﬁm%@%q
A5 1918wl ESBL IaeannznguniaIn1aguies Wn1sAnsuaanisanswudinislien
nguaninlaaleiulugiasunsdssinndsnouauassdanisinen Wy n19AnEI99 Brun-
Buisson WATADE118 v‘if]m@ﬁﬂméﬂwﬁﬁmé@ K. pneumoniae Tea¥1aiudesd ESBL

Hanum 62 AL tnsmnsidalaainiladnng (25 AW) NMaARUNElA (10 AL) \A9A (10 AY) @Nel
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AUFAN 7 (5 AW) LAZLNAUNA (12 AN) wudngiaelineuauassanisinuianvnlaalesu
andudilaeninmensnuilasnsinaneuauassianisinmiesas 72 (5 1u 7 Aw)

3
= o e

NM3ANHIT8Y Emery uarAnE (4) innnsAanenfaundsgiloanfnimatainaidude s

FSBL %%NA 23 AL TUNITRTUANADA (4 AL) Uanadnedqu (1 AL) Mied (3 Aw) 11l

o990 (1 AL) Wuue (3 Aw) Taaay (11 A) wazasde colonization (1 AW) wWudRELae 9
g4 ! a ] o = X = .

A Naasnguanitlaalaiunauauasdanisinene 7 Aw wananiin1sdAneaes Rice

wazAnE (119) wWudngilen 14 au AnmeuuanGediaiiaaudes] ESBL Tradfiaaus 1 A

Bhe =

.o X a 2 9y \ o JRE o
LNUU BN LTRUUINN AR A GINE;J‘]_lQﬂVlﬂ?’]ﬂF‘]@U@uﬂ\?m‘ﬂﬂq??ﬂﬂqiﬂﬂmQ‘]JQH 4 AY 1ﬂﬂq

cefotaxime

a

ﬁmmmimmméﬂqaﬁmmé@%m’i’wLﬁwfﬂﬁ ESBL A1NNM9ANHIU8Y Kim LAY AL
(120) ﬁﬂmfﬁ@wﬁqéﬂwﬁﬁmé@ K. pneumoniae Ium‘umLﬁ@mwudﬂﬂ@jumﬁ%umﬂﬁ%quz
ﬁLummuﬁﬁm%mimﬂMLLmnﬁmmﬂﬂ@juﬁ%’ﬁ*umﬂﬁ?muﬂﬁmmzmu (Gagaz 26.3 s
AuFesay 20.8% P=0.67) LLﬁiwudﬂmjuﬁ@%ﬂuﬁwﬁﬁﬁ ESBL Aed5unisinmnlulsanauna
UIUNI1 (39.6 AU Weuiu 23.9 91 P=0.008) WATN1sANHI184 Lautenbach Lazmnsy (103)
NUinguAiAATE E. coli uag K. pneumoniae Sainaiiudesl ESBL lunszuaiden denm
ma?mﬂu'LLmrwmﬁumjuﬁim?NLﬁwﬁﬂﬂ ESBL usnwudnszeziaatueuinm lulsanenuig

wundnlungunadadudast ESBL iy

v
o k4

Tnaiagl andeyariannadngsiu nnssnemanaieudesd ESBL Auaannguansuni

i Wrarlinanisinefnangn usetslafiniusasaiiisnadinisldanguafuniiug

q
9 1

A X o gya A -4 -
WNTUIN INAANNIILATRLT R Stenotrophomonas spp. Wae Pseudomonas spp. NAAANT

' . =

¥ (-7
UL UATHTIENNTE K pheumoniae NnefanAIsafium (55)

¥ 1
s A v & o/ L

patiunNsRAmanIAutiagnzanmenai e uded  ESBL _ fivldladaagiann

= v = X = = = > P ) =
nnsAnEd9FY nsAnedRwdunsAneusniilunnsAnsn gt uaailunisdnmm
Whsumaunanisinesseanlaglesugun 3 sendnegiaenanmennaslaaniae £,
coli ua Kiebsiella Na¥anauiuliairnduiad ESBL taagni9mauauesn1aaaini 72

dnTug nagl@suen ceftriaxone



AN9199 2.1 ginrastutasiiusuanaug (12) (B-lactamase)
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B—Iactamase Examples Substrates Inhibition by |Molecular
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 group + D
plus cloxacillin methicillin, and oxacillin
Expanded- TEM family and Substrates of the broad-spectrum group ++++ A
spectrum SHV family plus oxyimino-cephalosporins
(cefotaxime, cefpodoxime, cetazidime,
and ceftriaxone) and monobactam
(aztreonam)
Others (BES-1, Same as for TEM family and SHV family ++++ A
GES/IBC 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 G D




A19199 2.1 (Aia) Tlnaasaudadiuauanaug (12) (B-lactamase)
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B—Iactamase Examples Substrates Inhibition by |Molecular
Clavulanic class
Acid*
AmpC ACC-1, ACT-1, Substrates of expanded-spectrum group 0 C
CFE-1, CMY plus cephamycins (cefotetan, cefoxitin,
family, DHA-1, and others)
DHA-2, FOX
family, LAT
family, MIR-1,
MOX-1, and
MOX-2
Carbapenem | IMP family, VIM Substrates of the expanded-spectrum 0 B
ase 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 GIM- +++ A
and KPC-3 1, and SPM-1
OXA-23, OXA- Same as for IMP family, VIM family GIM- + D
24, OXA-25, 1, and SPM-1
OXA-26, OXA-

27, OXA-40, and
OXA-48

* Plus sign denote relative sensitivity to inhibition
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AT 22 UAANTHALDAUAILANANNA LALLM NAMANTATDITHANALAE WU

ApLauGes] (functional and molecular characteristics of major group of B-

lactamase)

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 B-Iaotamase, 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 D 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, 3¢ B I\/Ietallo-B-Iactamases conferring resistance to 13 24

carbapenems and all B-Iactam classes except

monobactams. Not inhibited by clavulanic acid

4 Miscellaneous unsequence enzymes that do not 7 9

fill into other group
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Country Study name/period K. pneumoniae E. coli Other organisms Reference
No. of %ESBL No. of %ESBL Species No. of % ESBL
isolates positive isolates positive isolates positive
Salmonella spp. 11 0.0
USA and Canada SENTRY 1998 192 ‘7"2 ;966 3 L ;: N :589 ;1 9 [ij]
USA SENTRY 1997-1999 2017 : ' i < ; [47]
Salmonella spp. 79 0.0
USA 1997 409 44 7:1 4.7 g Z;Zazxs 168 9.5 [59]
Latin America SENTRY 1997-2000 255 13'9 . fg"f’ - 3 355 [6?]
Latin America SENTRY 1997-2000 127 0 223 J \ ) ) [61]
Latin America SENTRY 1997-2000 664 17'3 ! 22 0.4 L\ ) ) . [62]
Latin America SENTRY 1997-1999 897 5 4 5P \ 196 22. [47]
Salmonella spp. 125 2.4
P. mirabilis
Europe SENTRY 1997-1999 946 22.6 22 o8 442 111 [47]
Salmonella spp. 128 0.8
P. mirabilis
Italy 1999 946 20.0 4604 1 805 16.3 [63]
E. aerogenes 151 20.5
P. stuartil 26 28.1
K. oxytoca 166 15.1
Spain EARSS 2001 - ;1 ) s = = A '23 ; ;1 [24]
France 1996-2001 6121 82‘ ;319 ;)8 K' oo 152 173;7 [65] g
Germany PEG 2001 268 ) - ' Www.p-e-g.de
Netherlands 1997 196 < o7 < ) ) ) [66]
Turk 1997 2 488 530 1.1 Enterobacter spp. 82 4.9 [67]
urkey Citrobacter spp. 13 15.4
o 24.6 1104 7.9 P..mirabilis 111 1.8 [47]
Western Pacific area SENTRY 1997-1999 560 Salmonella spp. a8 a4
P. mirabilis
Asian Pacific area SENTRY 1998-1999 678 2?'2 1377 ;2; _ 138 14 [22]
China 1999 559 f1 5 17; 11'9 ) ) ) [70]
Taiwan 2000 124 13’ 11. | [ ) [71]
Hong Kong 472 ) ) (1]
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AN 2.5.1 NSATIAARNTBILASATIAE USULAUTN ESBL A28RE disc diffusion

a8 NN9ASIAAANTAY NN9ASIAEULU
mmném Mueller-Hinton Agar Mueller-Hinton Agar
UATBIANTFEUIATW | cefpodoxime 10 WAN. 458 | Ceftazidime 30 nAN
ceftazidime 30 ¥AN 1139 Ceftazidime-
aztreonam 30 NAN Y138 clavulanic acid* 30/10 4AN
cefotaxime 30 {AN 4134 and
ceftriaxone 30 NAN cefotaxime 30 NAN
(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)
Funnuite 0.5 McFarland 0.5 McFarland

funHuazIzezioal

1
NITINTCLTR

35°4 16-18 TN

35°% 16-18 Gl

NN9BULAZLLUTHA

Cepodoxime zone < 17 .

Ceftazidime zone < 22 {u.
Aztreonam zone < 27 .

Cefotaxime zone < 27 {d.
Ceftriaxone zone < 25 d4.

aafedimaas1g ESBL

A> 5-mm increase in zone diameter
for either antimicrobial agent tested in
combination with clavulanic acid
versus its zone when tested alone=
L%’ﬂf\izf’]\'l ESBL (i ceftazidime zone
= 16; ceftazidime-clavulanic acid

zone = 21)




A5199 2.5.2 Msullanannulisassanuqainaaeds disc diffusion wag broth
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dilution
ANTATURATN Disc diffusion Broth dilution
Zone diameter (Nd.) Zone diameter (NA)
1a e 1a e
Cefpodoxime >21 <17 <2 >8
Ceftazidime >18 <14 <8 >32
Ceftriaxone >21 <13 <8 >64
Cefotaxime >23 <14 <8 >64
Aztreonam >23 <15 <8 >32
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FNSN9T 2.5.3 NMSATIAAANTBINASZNITATIAsUsULAUTaN ESBL m28R8n1S broth

dilution
B NNSATIAAANTAY NNFRATIAEULU
mmngm CAMHB cation adjusted Mueller | CAMHB
TUIAVBIANTH TARTN cefpodoxime 4 §AN. 138 Ceftazidime 0.25-128 NAN/NA.
ceftazidime 1 NAN. 9139 Ceftazidime-
aztreonam 1 NAN. 178 clavulanic acid* 0.25/4-128/4 14AN/UQ.
cefotaxime 1 NAN. 1130 and
ceftriaxone 1 4AN. cefotaxime 0.25-64 NAN/NA.
cefotaxime-
clavulanic-acid* 0.25/4-64/4 NAN/NA.
(The use of more than one | (Confirmatory testing requires use of both
antimicrobial agent for | cefotaxime and ceftazidime, alone and in
screening improves the | combination with clavulanic acid)
sensitivity of detection)
e 0.5 McFarland 0.5 McFarland

gauniuarszazinanlunig

1
PNISLTR

35%4 16-18 dalaq

35%4 16-18 dalaq

NFBIULAZLL TR

ﬁumzﬁ”ﬂdm,%@m%w ESBL
production (i.e., MIC >2 u@n./
NA. for ceftazidime, aztreonam,
cefotaxime, or ceftriaxone; or
MIC >8 1An./NQ. 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 = iaa¥ns ESBL
(e.g., ceftazidime MIC=81AN./NQ.;
ceftazidime-clavulanic acid MIC=14AN./

ENIGR
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a = ' v [ ' a X aa & | . =5 [ o
M159N 2.7.1 ﬂ']‘iﬁﬂ‘]:}"lﬂﬂuﬂuﬂ\‘]ﬂﬂﬂ'\?‘iﬂﬂqﬂ’lﬂﬂ'\ﬂﬂq&lLﬁWﬂ'\Tﬂﬂﬂﬂ‘iLﬂ;uﬂﬂ’lﬂﬂﬂﬂL‘ﬂ@ E. coli iga Klebsiella ‘ﬁ\?ﬂ‘iqﬂlgusﬁﬁlﬁj ESBL

nsAN® ang, Tsatlszanan funisiada | nsidaiu e #11 JTousi A MIC gl JRousild NANIFENH
VWA ANLaan it (NAN./NA.) 593
Caselass (121) waz | 72, M Esophageal surgery Mediastinitis Yes K. pneumoniae Cefepime 16 Amikacin Failure; continued fevers and
AtUE (retrospective, bacteremia despite 3 days if
1996 ) therapy; changed to imipenem
and ciprofloxacin with cure
58, M Biliary tract surgery Pneumonia Yes E. .coli Cefepime 8 Amikacin Failure; persistent fevers despite
(nosocomial) 3 days of therapy; cured with
change to imipenem
68, M Colon cancer surgery UTI (nosocomial) Yes E. coli Cefepime 8 Amikacin Failure; persistent fevers despite
3 days of therapy; cured with
change to imipenem
Venezia (122) waz | Infant Low birth weight Meningitis Yes K. oxytoca Cefotaxime 8 No Failure persistent bacteremia after
ADY 5 days of cefotaxime; cured wit
(retrospective, change to imipenem and
1995) ciprofloxacin
infant Ompbhalocele repair Pneumonia No K. oxytoca Cefotaxime 8 No Failure; died received 48 hrs. of
(nosocomial) therapy
Wong-Beringer 75, M NA UTl Yes E. coli Ceftizoxime 8 Gentamicin Failure; relapse
(112) LazAne 48, M Kidney-pancreas uTl Yes E. coli Ceftizoxime 4 no Cure
(retrospective, transplant
2002) 82, F From nursing home uTI Yes E .coli Ceftizoxime 4 no Failure
21, F ESRD, ESLO 1° bacterimia Yes E. coli Ceftizoxime 1 no Cure
61,F OLTX uTl Yes E. coli Ceftizoxime 0.5 no Cure had previously received
cefoperazone for 3 days with
partial response
45, M OLTX 1° pacterimia Yes K. pneumoniae Ceftizoxime 0.5 no Partial response after 5 days of
53, M OLTX Yes K. pneumoniae Ceftizoxime <0.12 no therapy

Peritonitis

Cure had previously received
cefoperazone for 8 days without
success

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 pneumoniae; SBP=spontaneous bacterial peritonitis; DM= diabetes mellitus; SLE=systemic lupus erythematous; IHD= ischemic heart disease
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A1597 2.7.1 (sim) NMsAnEAauRuassAanisinemaenaaAnilaglasuludilsanfiniia E. coli wsa Kiebsiella Fe@sraaudesl ESBL

nsANEN a1, 1sm Fuvis  |wnzidady iia alJFauenld | damic | amlfFous NANNSSNE
LA dsza1m Aada ANLABA (®An/ua.) | Aldean
Pangon (123) was 47, M | AIDS Nosocomial No . pneumoniae Cefoxitin 4 Gentamicin Initial improvement; then had recurrence of
ALY (retrospective, pneumonia isolation of K. pneumonia for which MIC was
1989) increased
Siu (124) uazAnue 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)
Quinn (125) waz NA NA Meningitis No . pneumoniae Cefotaxime 1 No Cure
A (retrospective,
1989)
Rice (126) WazAne NA NA Nosocomial No . pneumoniae Ceftriaxone <1 No Failure, died
(retrospective, pneumonia
1996) NA Pancreatitis | Peritonitis No . pneumoniae and | Ceftazidime <1 NO Death within 24 hrs. of therapy from bowel
. coli Necrosis
Karas (127) uas 14, M | Multiple CVL Yes . pneumoniae Cefotaxime 0.75 No Failure; no improvement after 3 days of
ALY (retrospective, bowel infection cefotaxime; cured with change to ciprofloxacin
1997) fistula
Rice (117) wazAnde | NA NA NA Yes . Coli Cefotaxime 0.5-1 No Cure
(retrospective,
2004)
Smith (128) Laz 44, M | Multiple Meningitis Yes . pneumoniae Cefotaxime <0.5-1 Amikacin Cure had previously been given 5 days of
ADUY (retrospective, injuries from ceftazidime
1990) MVA
Schiappa (94) child Leukemia NA Yes . coli Cefotaxime <8 No Death (received less than 24 hrs. of therapy)

(retrospective,
1996)

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 pneumoniae; SBP=spontaneous bacterial peritonitis; DM= diabetes mellitus; SLE=systemic lupus erythematous; IHD= ischemic heart disease
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An9197 2.7.1 (B@) msﬁnmmauﬂumr&iamsé’nmrﬁ’qﬂmmiuLﬁwwﬁiaﬂﬂ@?ulupj’ﬂqaﬁam% E. coli i3 Klebsiella Geg51avaudeasi ESBL
nsAnE ag, | Tsadszanan Fumds | iwisideliu e a1l jAausild ATMIC | enifFousild NANIFSNEN
LA Aada ANLABA (3An./ 593
NR.)
Brun-Buisson NA NA UTI Yes K. pneumoniae Cefotaxime or Ceftriaxone 0.5-4 No Cure
(118) wazAtUe NA NA uTI No K. pneumoniae Cefotaxime or Ceftriaxone 0.5-4 No Cure
(retrospective, NA NA UTI Yes K. pneumoniae Cefotaxime or Ceftriaxone 0.5-4 Aminoglycoside | Cure
1987) NA NA UTI No K. pneumoniae Cefotaxime o Ceftriaxone 0.5-4 Aminoglycoside | Cure
NA NA Mediastinitis | Yes K. pneumoniae Cefotaxime or Ceftriaxone 0.5-4 Aminoglycoside | Failure
NA NA Mediastinitis | No K. pneumoniae Cefotaxime or Ceftriaxone 0.5-4 Aminoglycoside | Relapse
NA NA Empyema Yes K. pneumoniae Cefotaxime or Ceftriaxone 0.5-4 Aminoglycoside | Failure
Emery (4) waz | 1, M ALL, BMT 1° Yes E. coli Ceftazidime >64 Aminiglycoside | Cure
ALY bacterimia
(retrospective, 66, M Chronic Abdominal No K. pneumoniaée Ceftriaxone 32 Cotrimoxazole Failure; died from P.
1997) pancreatitis abscess aeruginosa and S. aureus
septicemia
56, M Pancreatitis Pertonitis No K. pneumoniae Ceftazidime 1 Metronidazole Failure, died within 24 hrs.
from massive bowel necrosis
30, M Gun shot wound | UTI No K. pneumoniae Ceftazidime >64 No Cure
54, M Cervical uTl No K. pneumoniae Ceftriaxone 16 Clindamycin Cure
fracture
62, M Paraplegia UTl No K. pneumoniae ceftriaxone 2 Gentamicin Cure

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



A159N 2.7.1 (sim) NMsANEAaLAUaIsanIssnmaenguAnni laglasulugbilan

a
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AaLda E. coli ¥aa Klebsiella Ba@snaiBudas ESBL

nsAnE a1g, | lsmdszdnsa | duwisdin | iwnzidiadiy \Tia gnlfFous | Amic | snljFousi NANITINHI
LA \3a AINLAAR it (NAN./NA.) NE TN
Paterson (116) 72, M Intracerebral VAP Yes K. pneumoniae Ceftazidime 16 Gentamicin Failure; continued fever despite 2 days of
LATATUY hematoma ceftazidime; changed to imipenem with cure
(prospective 76, M Hypertension | CVL related Yes K. pneumoniae Ceftriaxone 16 No Failure; continued fever despite 3 days of
observation, ceftriaxone; changed to imipenem but died on
2001) 14" day of therapy
56, M Cirrhosis Nosocomial Yes K. pneumoniae Ceftriaxone 12 No Failure; died (received 48 hrs. of therapy)
pneumonia
30, M Abdominal CVL infection Yes K. pneumoniae Ceftriaxone 8 No Failure; died (received 48 hrs. of therapy)
surgery Surgical wound
54, M Caesarean infection Yes K. pneumoniae Cefotaxime 4 Amikacin Failure; continued fever after 72 hrs; changed to
section NA meropenem with cure
62, M Abdominal SBP yes K. pneumoniae Cefepime 2 No Failure; continued fever after 4 days; changed to
surgery meropenem with cure
49, M Cirrhosis VAP Yes K. pneumoniae Ceftriaxone 1.5 No Cure; infection resolved but relapse with new
strain after antibiotics stopped
73, F Neurosurgery | VAP Yes K. pneumoniae Cefepime 1L No Cure
25, M Multiple CVL infection Yes K. pneumoniae Cefepime 0.5 Gentamicin Failure; died of sepsis despite 5 days of therapy
trauma
25, F BMT Yes K. pneumoniae Ceftazidime 0.5 Tobramycin Cure

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




A19197 2.7.1 (fim) MmsAnmAauduassanisinealzenguanilaglasulugileNfaia £ coli wsa Kiebsiella Taasneiaudasi ESBL

nsAnE a1, 1sm [Zg118ViSX I ARV P i gnUfTausitld | fn MIC (an/ | enifFousi NANIFSNEN
LA Useanma AnLda \daau HA.) iE TRt
1N
1aan
Kim (101) bag Children NA NA Yes K. pneumoniae or E. coli NA 2 NA Cure
AT
(retrospective, Children NA NA Yes K. pneumoniae or E. coli NA 4 NA Cure
2002)
Children NA NA Yes K. pneumoniae or E. coli NA 4 NA Failure
Children NA NA Yes K. pneumoniae or E. coli NA 4 NA Failure
Children NA NA Yes K. pneumoniae or E. coli NA 8 NA Failure
Children NA NA Yes K. pneumoniae or E. coli NA 8 NA Failure
Kim (120) wag 21 NA NA Yes (all) K. pheumoniae Cephalosporins NA NA 5 of 21 cases were
ADY cases died
(retrospective, (adults)
2002)

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 pneumoniae; SBP=spontaneous bacterial peritonitis; DM= diabetes mellitus;

SLE=systemic lupus erythematous;IHD= ischemic heart disease
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A19197 2.7.1 (fim) MmeAneAauduassanisinealzenguanilaglasulugdilaafifaia £.coli wa Kiebsiella Taasraaudast ESBL

nsAnE ang, TsAtlszanma Fumisin | wisidatiu a glfFous | AmMic  |snlfFoush NANITINHI
LWA 38 AINLAAA it (nanJua) | ldgaw
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
diedon 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 ..coli 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

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

A1519% 2.7.1 (sim) MsAnmmausuassanissnEneenguanladdasulugilenfnida E.coli v5a Klebsiella Beasnaiaudeas ESBL
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nSANE

angl,
Q

LA

Tsailszdanma

AU

ARl

WIS TR

a
PAMNL[DAN

g fjdus

g

A1 MIC

(NAN./NA.)

g fjdous
g5

NANISSNEN

Kang (117,
130)  uay
AT
(retrospecti
ve, 2004)

17, M

26, M

39, F

79, M

75, M

69, M

65, F

48, M

BMT, neutropenia

Acute leukemia,

neutropenia

ESRD, DM,

neuropathic bladder

Renal tumor

Cholangiocarcinoma

CBD stone

CBD stone

DM

NA

NA

UTI

NA

Cholangitis

Cholangitis

Cholangitis

Liver
abscess

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

K. pneumoniae

E. coli

K. pneumoniae

E. coli

E. coli

E. coli

i, ©lol]

K. 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 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 disease
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undi 3
AEAdUNISIAE
3.1 guuuuns3se

unnsiduuaniseauanassianisinealasiiudayalildrenii (prospective study)
d} = a g v o dl o =& =X [ a o a o a
TaNmLaNainTUNTaN 9 Nu TN sAnEa Adun1s9SuuLLNNTIRETIN A

ﬁ-gmfmﬂmqm TN (cross-sectional experimental study)
3.2 sziliguqsn199298 (research methodology)

3.2.1  dsza1ng (population) LazFaging (sample)

O dszanaidinnng (target population)

Uneniadamannge lndainainima £ coli i7a Klebsiella iaNaF1auasli

7

=
AR

©22¢

aFadudesl ESBL Tulsaneunansaqd (tertiary care)
O dszansFnating (sample)

A v a a d” dl = o dl a da/ , . A . dl
AR [ﬂﬂfmﬂﬁyﬂﬁlﬁLﬂ@%ﬂ‘j‘QEIVLGILLUUL’ﬂEIUW@usNLﬂﬂ@’?ﬂ?ﬁﬂ E. coliv?® Klebsiella NN

aFuarldaFadudad  ESBL  @iuldlunadiasanesnssuaaslssnanunaqinasnsnd

v
o |

ToeneNUNALA3TYN TS UAZINRNLNATALS FIUALADYW INFIAN 2547 DN 1ABUNNIIAN 2548
322 innwinisAniaangileedngnisAnuads (inclusion criteria)
O dilnanijeengninndnvisawiniu 15 T uae
0 ldsunnsinaseniulsaiadenneme lnunEaunauaL AT AANY LAY
0 nsdaaanilagnaziiselumaning £. coliise Klebsiella has
O luidenldendfasuznquiannniaailasu (cephalosporins) %78 &1iNw
Ugaau (penicillin)
32.3  nawinsdaidandilogaanainnisdnsian (exclusion criteria)
0 l¥sumstaseifulsafndenaiutlaaiozneli 4 dla
O ldFunnsinednaandjausiannnlaatesu (cephalosporins) nelu 72

CPIEUN,



o

3.2.4
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1
A [

aednzRANTULNNTas (immunocompromised host) 1w TiFUENLAR
o Yar = I . <

117 IAFusndResens (steroid) , TsANziS

HpuRenlnAluniinAresssuuniaauilaga1ay (functional abnormalities of

urinary tract) AHasalnganAailsziRlasaIn1IMIeAaLN

HAINAAUNATDIANHUENINNIEAIN WTARNN99ANUIDITELUNILAY

tlad19% (physical or mechanical obstruction of urinary tract) Fadeing

AAELTLIRLAZAINININARLN

= . A |

UN17AA8eA°KLa4192 (retained Foley’s catheter) WTANN1T a4 stent

Y ij/ &

Bj1l0eIFaATs

v ~ 1% a o - . X a a4 o

tilnanmIiagdenaninainilad1de (urine gram stain) WULTRAAANTNLAN

(gram-positive bacilli 1138 cocci)

a v £ v ad 1 aa a N N A aa I

Ndevuldeddgcuenguinuildaay (penicilin) - 3oL TuzngN AN

A laala3u (cephalosporins)

nausinnsnanginaaanainnisAnen (withdrawal criteria)

TdanunsnlAsueniaaus ceftriaxone tinsy 24 Falng

v PRIy ST Y v & o o i X ,

gilaeildansaiudaganisaingi@udnsl ESBLUAZAN MIC 9891@8 £, coli

yi7a Klebsiella leATUR21

3.3 ngluAlanNdel RN LM lun15398 (operational definition)

3.3.1

3.3.2

a X A = o = aAan
NIRAMTIRNNIE A ULLLRELNAW UNNEDe A1ENR I costovertebral angle
(CVA) tenderness AaBlE antagy faufumnsi@eilaa1dsauime wuanEe >
10° cfu/mb(129)

ESBL a8 AudaianunsnsasdatelUf LanaA T1ie  extended-
a dg/ a a | o dI L ada
spectrum wanTatmaLUANEEgluaNFuaY Tvarunsansuldlnadsnng
NAFaLAIE double-disc diffusion %38 combination disc ANABNIATFIULEN
National Committee of Clinical Laboratory Standard (NCCLS) a4

anigalaIn (74, 75)
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333 nagld mneic nasidngnugiseniemiatnld > 37.8 € vihefuatng
Plas2 piwinaiuagnatias 299t (122)
334 nsRndeRnmlauLLEELNg Y (acute  pyelonephritis)  N133NAse
lsznaumqe (130)
N1931AguN NARLIN (clinical diagnosis)
4 (body temperature > 37.8 ‘@ Jan19in aenatias 2 A¥ RIS PnaTLL
atingtiag 12 921u9) ¥ida CVA tendemess vidarauldaniaay sive a1n1n1g systemic
N193HABRNINGATIANE (microbiological diagnosisi)
wudaaene uilagnay (pyuria)
- Pyuria; whe > 10 cells/high power field, HPF (unspun) %78 wbc > 25
cells/HPF (spun)
NUIBaLLAT B lutTaaas (significant bacteriuria)
- Bagteria > 1 #i7/HPF (unspun) %78 bacteria > 10 §ia/HPF (spun) #38
Urine culture > 10° CFU/m Glui"m‘ﬁlflmma‘ Wsad pyuria 1138 Urine culture > 10° CFU/mI 2
A%q (WuAT Basian) lusedillfiainis
3.3.5 ESBL producing A9aEiusaaeaanis double disc Insnnaueiien AMX/Cla
(20/10 ) wm.Lﬂu@uﬂ’ﬂmwmﬁwﬁwmmmugmL%fa WAA9INUE U ceftazidime (30
NAN.) LAy cefotaxime (30 NAN.) 1ﬁﬁﬁﬂ@ﬁﬂﬂﬂ@uﬁﬂm\‘1°ﬂmLLBJ'u?_I’} AMX/Cla dgzunnd 20
mm 1389an7% Combination disc W3eiLAgL inhibition zone 1AL cefotaxime (30
NAN.) iU cefotaxime+clavulanate (30+10 wAN.) %79 ceftazidime Au
ceftazidime+clavulanate (30+10 NAN.) mm%‘%mmﬂmmm National Committee of Clinical
Laboratory Standard (NCCLS) 1844%3gaLai3n1 (74)
3.3.6 manpgeuAdmlasieadaadniagldis disc “method | ANNNINTFIULEN
NCCLS (74)
3.3.7 Susceptible Klebsiella Y38 £. coli umaﬁqﬁ@mmumﬁi@m ceftriaxone
[;T\u, B9rAU intermediate  WAY sensitive A1NN19ATIAUIAT MIC  (minimal  inhibitory
concentration) fneiat E test ATNNIATFIN 28N National Committee of Clinical Laboratory
Standard (NCCLS) 1894153014301 (74) e

Sensitive A1 MIC < 8 NAN./NA.
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Intermediate A1 MIC 16-32 {AN./N4.
Resistance AN MIC > 64 NAN./NA.
3.3.8  ANguusaeslsn w3 seaupe
O JUNININ ftynynosdnlainad (severe=vital signs unstable or sepsis)

a

O uusaunNany (moderate) wuaIN"3 2 4alu 4 48 Ae gruuniniaxINnan 39
BIANTALTEIA ﬂfmu?LquTumeiNa;uLm RPRNLLE AR AT AR ANINNGN
15, 000 cells/mm’ vidatianieaanldeniaeunnn (fever > 39 °C, severe flank
pain, nausea or vomiting, leukocytosis wbec>15, 000 cells/mm3)

O guusetiay (mild) — leun mqzﬁim’wumﬂWa‘ﬁ;uLmﬂmnmw%a;mmmn
(absence of criteria for moderate and severe)

339 nImetAuedRanns e 72 $alua naned

NNIABLAUAININARUN (clinical outcome) 7i 7240 T0g

O Good outcome nasia N1z il [dudsnissnei 72 $alus

O Poor outcome Mg ARl vieRauinssunnelu 24-72 dalueudalien
ﬂﬁ%qu: ceftriaxone

m?mmummm@%fﬁmm {microbiological outcome) ‘1‘7; 72%1@4\1

O Good outcome MHNAY nzi3e laduannilaanng (sterile urine) ANENAINT
i 72 dla

O Poor outcome WHNEE WNZeaLaNTlggNzMevgInna3nEnT 72 Falu

3.3.10 NNIMDLIAUBIABNNTINENT 14 5u nanei

N1IAALIENAINIIARUN (Clinical outcome) 7l 145

O good outcome MiNEEINIER IR HnAIN TN 14 F1

O “P66F outcome mnedsnideddviafaurnssuniendsldnn s 14 Su

N1IABLIAUBININGATIINE (microbiological outcome) 714

O Good outcome MHNgR nzde it uanilaan: (sterile urine) MAQANITTNEN
714 3y

O Poor outcome  MHAHE IZITaTUanTTaan9y udelEnnsinET 14 Ty

(recurrent) utiaifly 2 nquAa
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= nil/ 49{ dg/ v Aa ! o Ay o
Relapse #1804 LW’]ZL%@@’]Hﬁ@@W')ZﬂuL‘ﬁ@WQL@N?QNﬂUNVL“lIﬂ'WEIELu 14 YU

PRI IENN195NN

Reinfection M8 nzi@aannilgadanzaumatia ddausiui ldnely 14

Sunad9in195n10

3.4 NITATUIUAUIAMAIDENG

YUIAFIBENNATUINUAING RS
N/group = (Z m/z\]ﬁ)c + ngo) 2)°/(P-P)°
Avua 1t oC'=0.05 B =020
Z o, =1.96
INNN9ANEUEY Lautenbach HazAnLe (103) wudﬂrzﬁﬂwﬁ'ﬁm%@mﬁu E. coli vi3
Klebsiella spp. Sagkafudesd ESBL maUALAIRRNITINEUsTaN0L 48.5% WAz AN
nM3ANHT8Y Paterson (116) LATAME WLFHLENANAINE 1R LAUBNEANIT N sTHM
46% FastusmunlinanisneuguasRanisnElaenge lainy ldndanisine 72 daluali

WTAAANEE NN E. coli Y38 Klebsiella spp. 1 uamndudas] ESBL Wiy 90% uazly

ng

mjwﬁ'mamﬁwﬁﬂﬁ ESBL Wiy 50%
P.=009, Q. = 0.1
P,=0.5, Q=05

WA

N/group = [ (1.96) N2 (0.9) (0.1) + (0.84) v (0.5) (0.5) +(0.9) (0.1) T / (0.5-0.9) ?
=10.8 (11)

Lﬁfmmnmmqmmﬁ@ E. colf Wt Klebsiella ia¥1aiSeudes] ESBLWILIszannd 30%
(56, 57, 131) warnsdamnzdeanilagaziiaidenlinamnzdetulsyanns 60%
ESBL-producing arm = 10 x 100 x 100/ 60x30 = 55.55
ESBL-nonproducing arm = 10x100x100/60x70 = 23
1umiﬁﬂmﬁﬂﬂ°ﬁ;§ﬂqa%mumﬂa:mm 78.55 au vie W ldLszananguasilszunns

11 Al
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3.5 N1FALUUNIFIAE

glaaifieinu inclusion waY exclusion criteria Az l#3UNNsTUALIRNLszasd dunaunis

o a

o rdl Yo [~1 a 7] =S a o
Nn1_g ﬂiz‘ﬂmumﬂmu waziiulugugandngannisAneniay

O

O

o A ! v K v d” ' v K v
dnusedd  mevadnenie uartunndeyaiugiusng  aclusuuiiunndeya
(CRF)
v Yar i . . A
Qﬂqmmwim‘um?mfm UA, urine gram stain, urine culture LaZRNEIaaRm
@3Im399 CBC, BUN, Cr uaz hemoculture

v a oA 1 o K o K 9
HAN1TA99aNIaeLFiRN 95199 7 dunnaslusuuiunndeya (case record
form:CRF)
filaeynaelaiunisinmmaeniiious ceftriaxone 2um 2 niusiadu
nanet19tee 72 d9lug
UNINBINAT 2IN1TUARAL LAZKANITATIANIHRIL RN 781 7 nduasly
wuutiunndeyaniuuuuiuAnAuuuyinguy udaeseazioan 3 JuuInuas
1fFunneinu
TunNsmeUANENFanIs NEIANY cefiaxone M1 72 dalnesinannsdn
grungissnialasfadn i die body temperature < 37.8 1 An1giln

o T o 1 4

1 2 %l/ dl nI/
atinatias 2 ATsaednvineiuatinatias 12 G9lag
o =K élj =

pINAdaLLATIUINNAMNZ@aaNTagITIAZIAS A
ARIABNKUNEIRNIZINUNNAINZITOTW £, coli 138 Klebsiella LD
viansAneade ity 2 nguainnisa¥iadudesd ESBL Anwidduay

o Y dl o 1%
AsLRmaugtae AR Al
wianasasaatlagne CBC, urine gram stain waziwizimaannilaganozdnan
ATINAUT 3 NAIN9TNIA
Tumen i duazmevanessanisinm iidaeuedjgousainiulsnin
AUATY 14 U
Tunsiindilaaianiamgnaiise laauauassianisinun i aauulasnig

fneEnAu guidelines 1a4lsaneNUNa VFeAMNWILTALTaUNNE A9 L4
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3.6 N1559USINTAYA (data collection)

e32e

nnsadefudiiusaumndaya Tunndeyailsedf nnsasaieanig uaznansa

o

NARIUNIANNIF ] sansisRan unanisinanszdRgUaauenuazingsuideu iinng

o

U

=KX v v KR v di o a Y ]
Wﬂﬂl@ﬁ#ﬂ@@ﬂluuﬂuuumﬂﬂﬂﬁﬂﬂ NRUTNNILATICULRYR E‘l’E]VL’l_]

3.7 NM53AgIzutaya (data analysis)

Finazvidayanoalisunsy SPSS version 12

¥ nI/ L 1 ¥ o o
dayanallvesdilos 1w ang ssazinatvesld laptlszansa ansuazeinisuans ua

Y 14 aa

n13m9aNIeravliRnngdne o wasnanisinma dinndiasnideyasiaad

u

= dd‘ 3| ¥ a . .
frequency 1178 percentage Iuﬂ?mmﬂumﬂHM‘NQMQWW (qualitative data) meﬁ;ﬂ

¥

m@gmﬂumm?{ﬂ (‘mean) ANNBUFIU (median) N4e (range) mulﬁmmummgm
(standard deviation) IuﬂmjﬁLﬂuﬁﬂNum?Nﬂ?mm (quantitative data)
nsidauedeyaiiunisauaninanig

WRauifeuuanisinunil 72 faluwaslienlidous cefiiaxone szurinenguiiang
waylia¥afudes] ESBL 14923 Chi-squre test 38 Fisher's Exact test
fladti@ueenIshnite-Klebsiella e E.—coli AR5 19iEudel ESBL PIGESEVETIY
fagl relative risk Lae multivariate analysis

ﬂﬂiwmfaummaﬁmﬂﬁﬂaﬂ@%uj L‘l'/d\llﬂL‘Lr‘;‘ﬁlllLﬁﬂﬂ‘itﬂ’jwﬂﬁjmﬁﬁﬂ@’méﬂ Klebsiella
vida E. coli fig¥suazliairaidudesd ESBL <1 Chi-Square 1130 Fisher'sExact test

£

Tunsatindeyadluieuas warld Mann Whitney U test %139 Student t-test Tunseiii

u

v o
dayalduniane



uny 4

NANISIAE

45

angilaasianun 62 AL gNoausanaINNITANEI 10 AU LHasaniudeyaliasy

wazAnidanaaiennziiienmnzimaainiaeavisetlaannzaiu £. coli s Kiebsiella spp. 1

v i i
Filaevianun 38 Au utiveaniily 2 nguAa nanfaiadudesl ESBL 12 au uaznquiliaing

\Budes] ESBL 26 Au AegUnIm 4.1.1

sunw 4.1.1 uaasglnanaguiilhendrFuntsfinEuaznaueanainnisfnm

Wilhendanamadannsoaln 67 Ay

5 AU YNARNBENAINNITANK

- 2 AW neurogenic bladder

A

gilaaudjannnida

4

¥

v

- 2 AW hydronephrosis

-1 AU renal stone

=

nnsaaln 62 A

10 AU gnonavaens|nn
= PR =
NNTANLUANATINLNU

¥ 1
fayaliasy

A

4

13 AU LNIZLTD
=]
AMNIAANIZYTA

o X
el

2 AU INZLTRANN
flagnqzuTaTniia

AU (A. baumannii)

38 AU IWNZITRTU E. coli Yiza Klebsiella

12 AL A51aLeudes] ESBL

- 11 AWNIZLTRAU E. coli

-1 AUINNZITRAU Klebsiella

26 AL TlaF1aaudesd ESBL

- 25 ALNNZLTRAU E. coli

-1 AUINNZITRAU Klebsiella
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¥
2

4.1 Tayanug urasgilananantiinIsAnm

Y a

gladndaunisAnmvianuaiiluguds 62 918 a1g9e1nan9 17-90 T ang1a@e 58.61

Q] o

1
= ]

pl mu’jmmummﬂg’m 19.91 1 Tsptszansiannudaulug Aa lWmau eaas 38.7 8910
Pa AvNAulalings (Fasar 37.1) lsAnaanidananad (cerebrovascular diseases) (Faeas
11.3) headsrdilfiuanjaourainenluges 1 heaudniuiesas 8.11 uauiuni9inm
Tulsanenunaninawlugos 3 WeuAaulu Sasag 11.3 uaviltlsdRlEunninasednfinde

maiutlaazunnouludod 6 thauAniily fetaz 16 duiuscazinangiloaninuunmda)

a

Tug29AIus 1-10 51 (FraLaLaas 2.42+1.84 d1) AaA19999 4.1

4.2 ANBUTAINIT AINSUARY  UASNARAFIANIURILiRNI52294 28 NIunANLTN

NMSANEN

[ % a

ma:rm:mmﬂmzmmimmmmaﬁﬂﬁwumuimﬁ A a1nisvunndu (Geuas
85.5) Aawld (Fauay 75.8) flagnnziiat (Urinary frequency) (3atiaz 54.8) anideu (Faens
59.7) U andarieU3ioniies 5a8av46.8 WAZATIANLAINTANLE UL ML ULEA
(costoverterbral angle) WeLASasAY 48.4 mfgf«]éwmﬂwuqmmﬁmmﬂﬁﬂ 38.7+0.6 B4AN
IATed sEAUAINNAUTATIA  systolic lAe 125422.91 AadkuAIUsen sxfuAusladin
diastolic L@@ 71.79413.31 Hanupslsan Fnasiade 93.35+14.05 A¥asiunT §m9ng
ynelaiade 21.1+1.725 ASIARLNT AaRNT190 4.2.1

HANITATIaNIeiesl iAnagdne o wudngedaonidndureadaiaenuns
(hematocrit) 19AE 33.3645.44 % anuauifiaidenanaluaeniade 13, 295+4, 592.1
cells/mm’ anuauinialdeniads 232, 661.29+76, 751 cellsimm® avuduiinidenanqly
fagnasiang 101.77+67.685 high-power. field swLn13n19u129la (creatinice) R
1.23+0.9' mg/dL LazsyAumaluAenidn 147.92+67.44 g/dL ﬂ’Imﬂmmeiﬂummﬁ
4.2.2

HANNIMTIALNN I auans 1 lum9197 4.2.3 Tnenudmnzideanilaanayiuienay

| & 4 X ooy & S A g a & 4
79 WANANNTLNNELTRRNNIAAATULWENTREINS 9.7 L°TJ’DLL‘].|®V]Lﬁ‘EIVILﬂuﬁﬁLﬂﬂﬂ@ﬂﬂ’]?ﬁlmﬁﬂV}ﬂﬁ"}H

¥ 14 ¥ !
Tpannnisfnenudumizideaintlaannzawie £, coli NnNga¥onay 69.4 38489N1AD K.
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pneumoniae WUFREAZ 6.5 fMFUER E. coli Ta¥1adudeal ESBL wuSesay 30.5 uay
Klebsiella spp. Ais¥aiiudes ESBL wusaens 50

NANTTATIAUIAT minimal inhibitory concentration e ceftriaxone ?Jﬂﬂl,%fa E. coli
1i3a Klebsiella wudqL%@aﬁquslm&iﬁﬂqrﬁi@mﬁﬁ@mx 71.05 Aadegnszfunang (intermediate
sensitivity) 5aaas 2.63 LL@%%@GI'@EI’]?WTUQQ (resistance) fat1az 26.32 FaRN99T 4.2.4 ftlae
gaulunjaini1am1eatinguieet1unans (moderate  severity) WU 3e8ay 67.7 VLsJﬁ;Eﬂw‘ﬁ'
8IN177UKsINNEFINN9ANEN Famna197l 4.2.5 szazinafidifunisinenlulamenug

FaWs 1-56 AU (3L8LANRAE 7.82+8.52 1)

4.3 dayavugurathefntannsaglaandedasazlaasradudadiuauan
ALNRTUAGNEULNE

filnufanaenguidn sz 1 i orgadnzasdiag srazinanaedld wianany
Wutleneusnlsswanuna leadszansa iy wnonu lspvaaniaenaneqluuansd1ei ws
Wud'rﬂi:f?ﬁm’mﬁuimﬁm@qwulumjuﬁm%@%m’:‘ﬂ\uﬁwﬁﬂﬂ ESBL Yata 66.7 uaz nguil
asdudasl ESBL farar 19.23 dsedRlaiuendffousnineuludas 3 ihaunuiesas 33.3
lunquinTedeairadudesd ESBL ustlinulunguilliaaduded UseaRldsunisinmly
Taanenunaanriewlugas 3 iweunufenas 41.7 uaz fetas 3.85 lunguilafrauasllaiadu
denT musndy Usrimiae dulsahaimensnuiagzntenlugeg 6 deunutenas 50 uaz

o [

Faaay 3.85 lunguiaituazlia¥edutednuansu fadesis 4 atnsinanafistingsiunigd

a o

HANLANFANTIUIENINARNg et AT A AUV NATHR uanIAIRI919N 4.3

4.4 aamsuazaInsuansasgilefmdanngaelaanidtadeasnauas liasraaudesd

LWANLANANATRAY NGNS

a1n1suazaINIsuansasyafnmennsoalnanimenaiauasldairaduded
ESBL wuansuundunings (Gaaay 83.3 iU 5aaay 88.5) sa3asnn Ae Aauld (Fauaz 75
U Sasay 73.5) tlagnazias (5esay 66.7 fu 5auay 61.5) a1@ew (Gasas 41.7 AU Faeay

57.7) WNZbaULTnTe9 (FRaay 33.3 U fe8ay 53.8) way Uadnazuaudn (5asaz 25
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o

14 o ] P2 %’/ 1 1= ]
7080y 30.8) ANANAL LLm@WﬂWﬁ‘LL@Z@’m’WLL@ﬂﬂ‘ll‘ﬂ\ﬂaﬂQEWN@‘ﬂ\‘]ﬂ@‘NLLNNﬂfJ']NLLlﬂﬂﬁl’NVl’N

|
o [ % =

ARatNNTaAAT A9 4.4.1

o

= o =

d‘l 1 v a d’j dl d! v =3 o’ g 1 %

WanFaunaudynrudnssudefilaedngennee lngiaiadudasiuay liaiie
\Eudiad ESBLYI 2 nguudn grungisnanieiads 38.32+0.38 a4AN@aldea fiu 38.95+0.56
agATaEnd wazdnanisvielalain 22.33+2.06  ATEEUN U 20.92+1.52 ATesaUNT

al o

ANNRNAUNUINEANNANNAWN AT AaE N TEA1ATY

¥ 1 ¥
= =)

foyanugiunapatinaesdthanfnige £ coli vize Klebsiella NaF1ududed ESBL

49 a

1
o & =

uazi laFradudnsd ESBLwudndadtAenddnyaawulunguiiaefifiame £, coli visa
Klebsiella Naf1qi@udes] ESBL AanNn1sANKININE0RAKLL univariate analysis AaA137199
4.3 Aig

= B

1. pNaulalings dA7 relative risk WAL 3.84 (95%CI WinriL 1.42-10.41)
2. WWFuendfaeuzanneuludas 1 theu 8A7 relative risk Wiy 4.25 (95%Cl
Winiu 2.319-7.79)
3. dhfunisfnen lsananuiasnewligae 3 hau NAN relative risk Winfiu 3.81
(95%Cl Winn11.806-8.034)
4. nefinnsdndennasutiaaiasintenligos 6 ey SA0 relative risk inAL
4.429 (95%Cl 1111 2.031-9.65)
wsifiatinuN RTINS AR AL multivariate logistic regression FapN39R 4.4.2
wudnTTadeIAeRTNasaN AT E. coli vise Klebsielia Taa3nafudesl ESBL 1un 1nel
nsfn@enaiulaazuienlugad 6 Bew A adjusted odd ratio WU 25 (95%Cl

2.514-248.575, P=0.006)

4.5 uanisnsIanevasl fiinniseagilaefmdannsaalaanidedeasiawaz laigasng

@ o o £ a =
LAULANLUATRANANNATUAYNTULNE

HANTIMIIANIARIUTTRNI5N ) 1 AiaAtYRs Hematoorit WL 31.19+3.47
% WAy 33194541 % Aedsveadadentialudeawiniy 12, 058.33+3, 120.33
cells/mm’ WAz 13, 332.69+4, 94212 cellsimm’  ANleAALIUINGAIARANT 268,
416.67+10, 6447.13 waz 215, 461.54+59, 246.75 cells/mm’ mLaﬁ'mm@"mquLﬁma@mm

Tutlagazwindu 80.42+62.75 cells/HPF WAy 107.31463.29 cells/HPF ANQALINIINING1Y
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w3 Ainfy 1.575+1.12 mg/dL uaz 1.027+0.50 mg/dL LazALRALTa9sALUNAA AR A

1 o

WinfiU 152.75+84.43 mg/dL Uay 164.62+91.28 mg/dL lunguinl@ia E. coli Wia Klebsiella

TeaFreuazliairadudesd ESBL auanfiu wudn lddANwAns1In1eafifssudanIngs

FaMNINTN 4.5

4.6 wuLwHUNsAael)Tiuzaasida E. coli 3 Klebsiella spp. Teasredeasnauazly
gsadudasiiumuananatiagnausne

LULNUNNsRReE9UE (antimicrobial resistance pattern) nageaulneldis disc
method 18 18 E. coli s Klebsiella spp. Naiaiaudeisl ESBL uazngui liadraiaudesd
o r A Ay = X as Do o
ESBL UAAAIRNTIN 4.6.1 WLIIWTRNGNNATI9 ESBL Azdinishesnldausnguansinsiae
\u ciprofloxacin, amoxicillin/clavulanate, - gentamicin, cephalosporins  (ceftriaxone,
ceftazidime, cefepime) wANIINGNN AT 19LEGE ESBL  atinaililtd Aty (o <0.05)
Iummzﬁmﬂﬁ%qu: ampicillin, amikacin, piperacillin/tazobactam WAz imipenem Auuy
d” ad 1 1 o 1 d’l Z’/ 1
wannrsReslfausliunnsiaeaiussnanaaensasangy
dl' L) ¥ a '8 o a aa dléll 1 [~ 1 A
Watrdeyandnaziniusiuiuainzesendiaausinelnauiaduaningu Aa
A -z, i , , N
ngunnemaatiagIus 3 nguaulll (multi-drug resistance). uaznguiinaentiasniniize
WinAuaestianLLN 18 £, coli vse Klebsiella spp. Naiadwdad ESBL angilaayninana

o o o

FiRENFIus 3 mjﬁ?ubli_l (multi-drug resistance) WANGNNaENINTIRIA Ay adATUNguEL
fiRaide £. coli vite Klebsiella spp. aaliairaduse ESBL TaemudnAesndaus 3 ﬂ@jm%u"l,ﬂ
LA%aEay 19.23 FIAN39R 4.6 2

UANANNENLATAY minimal inhibitory ‘concentration (MIC) ?J'ﬂﬂélﬂfmﬁmﬁzgﬂ E. coli
vida Klebsiella spp. Aaiauasliairadudes] ESBL faanuwandnaiu (P< 0.001) Tnawidn
e E. coli vidn Klebsiella spp. sla3raudesl ESBL angiennanafli MIC < 8 uan./

na. (Gaaay 100) usRgihainasuaiaaay 8.33 Tunquinsnalma E. coli w3 Kiebsiella spp. @9

#5198 udes] ESBLANAN MIC < 8 NAN./NA. AIANT199 4.6.3
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4.7 HANIS5NEN

471 m’m::ul,L’NﬂJmIiﬂLL@zizﬁltmm5‘1.|ﬂ"1ﬁ‘§ﬂ1:f’111ﬁ?d‘1’\1?;|"1‘].|’1@ ([ﬁlﬁiﬁ\?ﬁ 471)
v e A A X LA . v = >
QﬂQﬂm@Lm@Wﬂ?QHim@qﬂﬂj@ E. coli 178 Klebsiella lINTINNITANTIYNUNA 38 AU

TpaReLTa E. coli e Klebsiella Nainaidudes] ESBL 12 Al wasldaiadudes ESBL 26 A

'
a

Anguussraslsnlufilnanguifiniaime £ coli v3n Klebsiella Nafuazldairaduded
ESBL Tddaauumansingiu (P=0.27) wugihadanisguussaadlsaiunansiasas 58.3 uaz
Yotz 76.9 UarquLNTiasiatay 41.7 uaziouas 23.1 A uiungunanieiainauayliaing
G o o o w =y PP = o
@udefiufuananug auanau ez luddiagsalanfeanisguusasnn  (Wesanngnsin
AANAINNNIANHIFIUFLIN)

srazinanfunasinunlulsanenuiaiens 15.83+15.21 uay 6.45+4.36 41 Tugilae

a a d” dl -3 dl % T— =2 & o " o o 4‘ S 1

wisAamannmelaanimenaivuas llaiaaduded ESBL mna1ay a9lilmAnuuwansng

o o

nNatRat N NTEd1 ATy 9aia (P=0.06)
4.7.2 4R131N19618 (mfmqﬁ 4.71)
dilhanquinfinie £ coli Yia Klebsiella 14319181483 ESBLWLANNSRINIRAE

fasay 8.3 luanen g melalunanineima £. coli viza Klebsiella @9 laiainaidudes]

a -

ESBL @e@ae filassna@eddnens 69 1 (3187 6 Tuasei 4.7.4) Alsadszanda ldun
ANNAUTATAgILAZITT aztmeaanilaaazan £ coli WE1INN9Fnwsaten ceftriaxone
1A 2 NFNFadU AN MIC T891Tesia ceftriaxone tHATHNNNTN 32 1A /A, Tutaqusn
dilhanavauassdanisinm Wanasuazimnzmaliauainilaanznialu 72 daluandanng
e siennuiuin 10 2een19inguasdld neaanudasadeilen IfiasuenyfTeusidy
. . 1 da, A |§ dsj L a aa o Y oa
imipenem wazduinazizea niagnzuaiaenliuwme filaad@ad@nainniny vialasiuie
ez ludun 14 aa3n035nEn

4.7.3 0N 135NN 72 Galianaan195nE (WaASFamAIINaN 4.7.2)

1) N1IRBUAUBININAAUN (clinical outcome)

A A

wainsinunsiameingnlalnagnisnevaueaasldn 72 dalusludilos

Ry

a

ReLTa £. coli e Klebsiella Madaeuiuluadradudes] ESBL @ailumrniundnaainis

AFENLINGUINAANITS E. coli e Klebsiella Na31918udas] ESBL navauassianisine

%

Tnamsalanuld 8 au (Feuas 66.7) uaznguiliairaududesd ESBL 21 au (Faaay 80.8) 4

o o

ladfiaanuuanstanneannedaldadnAty (P=0.423)
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2) mim@u@ummm@%ﬁwm (microbiological outcome)

ANDINTBITBINIIIALAHANITADLAUBINIIARTIRNY IALLNILLTRAN
tlaancaundenisdnmn 72 daluanudn filbedamannsoalaainide £, coli %39

Klebsiella spp. T4a51aieudesd ESBL wnziliaanniladnnsdu £. coli 3 au (Faeay 25) e

]
=KX

gilaannaunetlungumisannimanliairadudusd ESBL  iwzimaainilaanazlada il

o o

ANNLANFANNNADRatiNaRld Ay (P= 0.017)

o

1 ¥

Filaenie 3 safinamIzIIeaINaa1IEalu £. colil nAFUN1INET 72 Falue
nanseaziden 13lumn99 4.7.4 (Jilasandud 1, 2 uaz 3)

4.7 .4 0an135n9 9 14 JUNAIN1350 190 (WAANFNANS19T 4.7.3)

Hfilaeiauda 26 AnNAwITszIivneiNH N 14 Ju wiiadugiloalungs
dla i’ oA . dl % <3 o & a s 2%
MAnTe E. coli viza Klebsiella spp. T9ain98udas] ESBL 12 A (Annunnsinmnls fasas

100) UATNgNNFAEa £. coli W3 Klebsiella spp. @9luaiadudesl ESBL 14 AU (AR
n95n 4 Faeia 53.85)

1) NIIAAUAURINIIAANN (clinical outcome)

NNIAAUAUBIFADNIIINEIY 14 FunudInguiiinanni@e £, coli  7a
Klebsiella Na¥nadudas] ESBL mnanuld 2 au (Fasaz 16.6) uazliidiloalunguinlia¥g
\iudes] ESBL mananuld wslifiaonunanssesnaniddrunvata (P=0.203) uazfiloy 2
dl s L4 [ ar dl [ { v ) v o o d‘ dl
snafingaanudni lduaIn1einmg 14 41 wudagaasiausn (filiea1dui 5 luansnedn
4.7.4) fufihendsilldeguaintsinualy 72 dolusus ldanasludui 4 naalden sondumng
d’l |49{ ] [ % dl o o v [ % aAY v dg/ da( .
dwaliauantlaatazusluiun 9 udannsfnunduaendunndlduazinzimean £, coli
(relapse) anilaatazislasiasinguansuniiiue 1 imipenem vsa meropenem (s lidamn
AN MIC)  Tuanieneialazuen ceftriaxone ot filaasaBlaRanIunsinsenudllomun
neurogenic, bladder AuNMEMds Aududilaesenaes (ilaeasun 6 lunsne 4.4.7)
o 2 5 ¥ NI I d g 4 b
Hldmusnluditlesaniinisfismenilanunsndounarnamizids llauanilaany

a

eI (microbiological outcome)

=

2) N9FRLAUBINAATY

a a d’l |dgl o o dl

HANNIADUALBINNqaTIINEn tnanzimaainilaanyliaundanisiney

14 Junudn Jilefamannaelnani@ia £. coli wsn Kiebsiella spp. TaaFaduded ESBL
wrziaeanagnylu £, coli 2 A (Faaaz16.7) andsnigthannaunaglunguiiinainide

aa ] =

FaliaFrafudas ESBL  wnzidaannilaannzldaiu wilddmuupns1anieaifnasnai



52

1
o o ¥ = o o

WadnAty (p = 0.163) dmdudilon 2 menz@atuanilaaazn 14 Ju (fulaaandun 4

a

b

wazAdLT 5) Sftlaeuiiamawinduiitenisidiaadnauandufihsruazeiudlaeitua
zEeTuaniTgazn a2 inEnT 72 dalu (r:j’gﬂ'sm‘hryﬁ”uﬁ 1,2 WAz 3) wang Al umaned
4.7.4

stz e iR lanuld (fever clearance time) Wudﬂuﬂ@;uﬁ'
a¥Eudesl ESBL winfu 67.83 + 39.04 dalng uazlunguitllaiadudesl ESBL Wity

58.38 + 31.19 1119 TN AMNUANFANAUN9ADR (P=0.428)

TnsagUnanisnauduessanisineIaINNgNANaaIN@a £, coli 198

1 v ¥ 1
Klebsiella Nia35av@udasl ESBL Wil poor outcome 2 918 Aa Hilag 1 AW RANTARTAT

'
=

neaalelud (relapse) TaWUA8ANIHTToUUT neurogenic  bladder  aqugilaa@n 1 97w

¥ 1
4 A

Wdadimainnisiniefiles (hospital-acquired  pneumonia)  wazdialalfiulindans

(arrhythmia: ventricular tachycardia) alsiifendasiunasfiamannaaels urdilaaniiasedn

7394 LW U I WA A NN 21 @8I URNTAZIILNAINIT3NHIN 14 TUDBIIAALAUAIFABNITTNEN

'
o o A

1=l v aa tﬂl LN Y o ¥ a o
mn”l,uummﬂsuLmzmmsm\m@uﬂ@uﬂ (N‘]JQ‘E!Z\]’]@U‘V] 4) LAZOTUITRYANTILATISULRNIS

a

" 4o ox X S - % o A e oy
tinsgaereninizimeruantagiazuasAnttaaniagainananivnauaenineuiugaen

o o

4 ]
Aamadsldairadudesd ESBL wudnldfanuuanaawnsaifed19liladn Aty (P=0.083)
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A19199 4.1 TayaNUFIUADIHLLNINNANTINISANET (I1UIUN 62 AY)

&9 LY

ANBHUL

AU (5RERT)
N =62

218 (1)

ARAY + ANDEULUNIATTIY
19981¢ (min-max)

m'mﬁﬂgm (median)

SLEZLIANU DY LI NDUNIWL LW

Anlads + mlﬁmmummgm
P99LIZIIA1 (Min-max)
ANNBEFIW (median)
1smilszainn

STlLY Iato!

ANAUTAINgS

12ANADALADAANDY (cerebrovascular diseases)

sziRau z]

IFFuendfmouenneulugeg 1 thaw
waufunisineEn lulsanenunaninenludas 3 ey
1FFunnAnaseRnmennLiutlaanzuniewlug 6

=
LABU

58.61+19.91 1l
17-90 T
62 1

2.42+1.843 31
1-10 344

2 91

24 (38.7)
23 (37.1)
7(11.3)

5(8.1)
7(11.3)
8 (12.9)




al [ X & a v )
M990 4.2.1 ﬂﬂ'ﬁmgﬂ"lﬂ'lillﬂg’f]qﬂqﬁLLﬂﬂQTﬂQﬂﬂQﬂﬂQ“NﬂﬂLmqﬂqﬁ‘ﬁﬂ‘lﬂ"l

ANBL

A7UU (5a882) N = 62

AINITLASAINITHARAY

dvmnadu (chills)

ﬂ?ﬂlum (nausea)

flagnaziag (Urinary frequency)

DAL (vomiting)
ﬂf;wﬁw‘?‘@ﬂqmﬁmmﬁmm (back pain)
tlagnzuaudn (dysuria)

tlaanazldgn (urinary urgency)
Lm:ﬁuu?mmﬁwm (costoverterbral angle

tenderness)

ATy AN (vital signs)

QNN (B9ANTALTEA)

Anlads + mlﬁmmummgm

ATNA (min-max)

ANNELFIU (median)

-srAuAINNALNlalia systolic (NaatumsLsan)
Aiade + ﬁifuﬁmmummgm

[ %

ATNAY (min-max)
ANNEUFIU (median)
-s2AUAINNAUTATIR diastolic (HaawNmTUsan)
Anlgde + v-n'%ﬁmmummgm

ATNAY (min-max)

AN (median)

53 (85.5)
47 (75.8)
34 (54.8)
37 (59.7)
29 (46.8)
20 (32.3)
14 (22.6)
30 (48.4)

38.7+0.60
37.8-40
38.5

125.13+22.91
90-190
120

71.79£13.319
50-100
90
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=i ' 1% o & a v =
M990 4.2.1 ([ﬂ’l’]) @ﬂﬁmgﬂqﬂqﬁuﬂgﬂqﬂq?uﬂﬂQTﬂQEﬂQHVNMNﬂV]L'l]']ﬂ']‘iﬁﬂH’]

ANBL

AU (5a882) N = 62

“Anas (m%wi@mﬁ)

AnlA + ﬁif]Lﬁmmummgm
ATNAY (minmax)
ANNEUFIU (median)
-ARsINITgla (ﬂ%ﬂ[ﬁiﬂuﬂﬁ)
Anlads + mlﬁjmmummﬁsm

ATNAY (min-max)

ANNBEIFIU (median)

93.35+14.05
60-126
90

21.1+1.725
18-26
20

A15199 4.2.2 NANFASIANIUANLJURANISIRIN8NIUNANIINISANET (31U 62

AU)
Aauils Asingn | Agege | Aslsagou | AR | Andsauu
(min) (max) (median) (mean) WIRFTIFIU
(SD)
NANIATIANG
waiieng 19 47 33.65 33.36 5.44
- Het (%) 4,420 27, 600 12,970 13, 295 4,592.10
- WBC (cells/mm’) 103,000 | 469,000 | 222, 000 232, 76, 751.02
- Platelet(cells/mms) 5 200 100 661.29 67.685
- WBC inurine 101.77
(cells/HPF) 0.4 4.9 0.9 0.9
- Creatinine (mg/dL) 69 400 127 1.238 77.26
- Blood sugar (mg/dL) 147.92

Hct=Hematocrit; HPF= high-power field; WBC= white blood cells
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al o 3 = 2 & a v
MA1919N  4.2.3 LLﬂﬂQTﬂH@N@ﬂ']‘iLW']gL%ﬂ@'\ﬂﬂﬂﬂqqxuﬂzlﬂﬂﬂ‘l]’f]\'iﬁdll')ﬂﬂ\'iﬂ&lﬂ‘VIL“ll"I

N9ANEN (AU 62 AY)

ANBOUL

AU (5R8RT)

NANIZNIZIaaNTTdada193 (N=62)

Nzl
E. coli
Klebsiella spp.
A. baumanii

HANITNZITAANNLAD A (N=62)

wneita ki
E. coli
Klebsiella spp.

NANNTAS LB Ld el ESBL (N=38)

lalaFradndesl ESBL

- E. coli

- Klebsiella spp.

aF91duded ESBL

- E. coli

- Klebsiella spp.

e E. coli Aa¥na ESBL (N=36) Wy

\Ta Klebsiella N&514 ESBL (N=2) Wi

13 (21)
43 (69.4)
4 (6.5)
2(3.2)

56 (90.3)

26 (68.4)
25 (65.78)
1(2.63)
12 (31.6)
11 (28.94)
1(2.63)
11 (30.5)
1(50)
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AN519N 4.2.4 HANTTAFIAUIAT minimal inhibitory concentration Aa8N ceftriaxone AR
\@ia E. coli w3a Klebsiella spp. Mwirzaiuaniagnazaagilaaniuuanidninisanmn
(A7UIU 38 AU)

ANBLL AU (5R8RT)

A1 minimal inhibitory concentration (MIC)

MIC < 8 WAN./HA. (sensitive) 27 (71.05)
MIC 16-32 dAN./NA. (intermediate) 1(2.63)
MIC >64 4AN./NA (resistance) 10 (26.32)

AITNN 425 UWARITDYAANNTUUSITDITSALATEAZIIAITLNNTI N LUTsINENLS

AREUIENIUNANIINITANET (ITUIU 62 AY)

AN U (5R8AT)
ANFULSIVRLSA
TUusaiatl (mild ) 20 (32.3)
7189111NAN9 (moderate) 42 (67.7)
TULIININ (severe) 0 (0)

52ezLIA15UN155N 1 LUlsanaNLNg (3U)

=

ANLDAL + mLﬁmmummgm 7.82+1.843

o

ATNAR (min-max) 1-56

A8 (median) 5
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[ 3 [ ] J ) 5 ia 3 . .
ayanugruwaaiautingutludilianfnda £ coli wsa Klebsiella

u LX) u

A9197 4.3
a v & o o v & o
NATNL UGN ESBL LL@%‘lN’d%"NL'ﬂ‘IA“ﬁEIN ESBL

E. coli i5® E.coli isa | Relative Risk (RR) | P value

Kiebsiella #i | Klebsiella (95% Cl)
lads gsradudey | luadraau

ESBL Za ESBL
(N 12) (N 26)

a1y (1)
_Aede+ Ay 66.58+13.87 | 61.96+19.92 - 0.474
-AWAEl (min-max) 37-83 17-90 -
-ANNEEIF1 (median) 69 66 -
‘ESEISL’JR{I{IH’PJ%N']WULLWW{I‘ ('5114!)
Aiede+Andea 2.08+1.676 2.58+1.96 - 0.457
-ANNAE (min-max) =t 1-10 -
-ANNEEFIY (median) 2 2 -
{smilszanma
- 6 (50) 11 (42.3) 1.235(0.48-3.14) | 0.658
-ANsUlaTing 8 (66.7) 5(19.23) | 3.846 (1.421-10.41) | 0.009*
{savaoniaenanes 3 (25) 2(7.7) 2.2 (0.88-5.44) 0.301
sziau !
AFuenuUfgousannewluto | 4(33.3) 0.(0) 4.25(2.319-7.790) | 0.007*
e
-wauiumsin lulsamenuian 5(41.7) 1(3.85) . | 3.81(1.806-8.034) | 0.008*
newlugng 3 1Aeu
§Funnsitaduiamenaiiu 6 (50) 1(3.85) 4.429 (2.031-9.65) | 0.002*
flagazunnenludng 6 iheu

* TANHANANN AT AasiNaH

o o

HA1ARY (p < 0.05)
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i X ' R X ia 3 .
A19799 4.4.1 aImsuazaInsudnsratilautisnguitugihanmnda £ coli wsa

Klebsiella Tiasnavautas ESBL uazlaigsnadudas! ESBL

E. coli 5@ E. coli ¥i3@
Kiebsiella 9 | Kiebsiella #
iladt ahaduded | lighagy | Coeve RskRR) o e
ESBL Feisl ESBL (95% <)
(N 12) (N 26)
AINITHATAINITHANY
Wuuﬁ%%u 10 (83.3) 23 (88.5) 0.758 (0.23-2.494) 0.643
ﬂ?iu”l,z’ﬁ 9 (75) 19 (73.5) 1.07 (0.36-.0184) 1.00
Rt 5(41.7) 15 (57.7) 0.708 (0.22- 1.916) 0.495
fldgnnziias 8 (66.7) 16 (61.5) 1.167 (0.428-3.18) 1.00
tlagnziaudn 3 (25) 8(30.8) 0.818 (0.272- 2.46) 1.00
UnAnaq 3(25) 12 (46.2) 0.511 (0.165- 1.58) 0.294
meﬁuu?rmmﬁmm 4 (33.3) 14 (53.8) 0.556 (0.201-1.53) 0.239
ATYEUUAN (vital signs)
- QOUUNH (23RN TALTHE)
ﬁﬂma'ﬂiﬂ'%ﬁ'mmu 38.32+0.38 38.95+0.56 - 0.001*
ANTIBEg U (WAR) 38.2(38-39) | 38.85 (38-40)
- szAuANNAUIATIA
systolic (NafLuATLIIaN)
Anade+AnTeaLY 125.5+21.09 | 122.15+24.11 . 0.682
ANNEEF U (WAR) 130 (92-160) | 119 (90-190)
- szAUANNAWIATIA
diastolic (NaawumaTlsan)
AnLaRE-+AN L 72.08+14.20 | 68.38+12.93 - 0.432
ANNEEF U (WAR) 70 (52-90) 68 (50-100)
- Jnas (ﬂ%ﬂﬁiﬂu’]ﬁ)
AnLede+ AN e 89.17+12.64 | 96.77+15.64 - 0.15
ﬁ"]ﬁﬁﬁﬁs’]u (W&%) 91 (60-108) 92 (64-126)
- angnsungla (ﬁg‘/\‘iﬁiﬂ
W) 22.33+2.06 20.92+1.52 - 0.023*
AnaRE+ANTeLLY 22 (20-26) 20 (20-24)

ANNEEF U (WAR)

* UAULANFANN 1At Ratneildd Aty (p < 0.05)
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A919714.4.2 tlasaidasuainisinida E. coli aa Klebsiella spp. deas191aude sl ESBL

AINNIILATITALLIL multivariate analysis

Aauis Adjusted odds ratio P value
(95% CI)

-AnuAulalings 0.865 (0.073-10.310) 0.574
-LlUIUIU 2.029 (0.172-21.913) 0.909
lsavaeniaananes 3.853 (0.279-53.215) 0.314
AdFuenlfaausannen 1 heu 0 0.99
“dFuneinen Tulsanaaunananalugny 3 0.398 (0.519-99.863) 0.401
ABU 25 (2.514 — 248.575) 0.006*
LpefinnsAndemaAutganeaanenlitas 6
AL

* JAuUANANN1eatRaenelidadn Aty (p < 0.05)
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meaft 45 wanisasaansvaslfiinisrasdihawiinguiludiheisnda  E
coli WiaKlebsiella NasaiBudesl ESBL uazliasradudad ESBL

tlads E. coli Wi Kiebsiella #1 | E. coli Wa Klebsiella 1 | P value

afaaute ESBL Tsigsrar@udasiESBL
(N 12) (N 26)

NANITATIANIY
wasl il
Hematocrit (%)
e +Aneay 31.19+3.47 33.19+5.41 0.249
-ANSIEgU (WAe) 31.5(25.2-36.1) 34.3 (19-45)
WBC (ceIIs/mm3)
-P]I’]L@?ll?;liﬁ’nﬁﬁl\‘lmu 12,.058.33+3, 120.33 13, 332.69+4, 942.12 0.419
-ANNBEF U (WAE) 12, 650 (7270-16, 450) | 11,795 (5, 020-27, 600)
Platelet (ceIIs/mm3)
—mmallﬂiﬁ%ﬁmmu 268, 416.67+10, 6447.13 | 215, 461.54+59, 246.75 0.129
-ANNBEF U (WAE) 227,000 (103, 000-469, | 209, 500 (134, 000-354,
Whbc in urine (cells/HPF) 000) 000)
_Aede- ATy 0.23
-ANTBEg U (W) 80.42+62.75 107.31463.29
Creatinine (mg/dL) 50 (20-200) 100 (10-200)
_Aedg- Ay 0.129
-ANNEEF (WAR) 1.575+1.12 1.027+0.50
Blood sugar (mg/dL) 1.1 (0.4-.7) 0.9(0.6-2.7)
A ALY 0.705

-ANEEF I (WAR)

152.75+84.43
132 (69-380)

164.62+91.28
132 (73-400)

* JANNIANANNNAD HasiN9

o

8/1ARY (p < 0.05)
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A159N 4.6.1 wuuweunshanliouslneds disc method wawTa E. coli wsa

Klebsiella spp. fids1avaudes ESBL warligdradudasi ESBL

g fTus E.colivsa | E.coliwsa | <[7uau | Pvalue
Kiebsiella# | Kiebsiella # |  gilas
afaduded | ldadadu | vouun
ESBL eI NESBL (N 38)
(N 12) (N 26)
Ampicillin 12 (100%) 19 (73.1%) 31 (81.6) NS
Gentamicin 9 (75%) 1(3.85%) 10 (26.3) | <0.0001*
Amikacin 1(8.3%) 0 1(2.6) NS
Trimethoprim/sulfamethoxazole 8 (66.7%) 12 (46.2%) 20 (52.6) NS
Ciprofloxacin 10 (83.3%) 2 (7.7%) 12 (31.6) <0.001*
Ceftriaxone 11.(91.6%) 0 11 (28.9) <0.001*
Ceftazidime 7.(58.3%) 0 7(18.4) <0.001*
Cefepime 9 (75%) 0 9 (23.7) <0.001*
Amoxicillin/clavulanate 7 (58.3%) 1(3.8%) 8(21.1) <0.001*
Cefoperazone/sulbactam 3 (25%) 0 3(7.9) 0.026*
Piperacillin/tazobactam 2 (16.7%) 0 2 (5.3) NS
Imipenem 0 0 0 NS

a o

* TANTHLANANNNAD Rati19H

Had1ADY (p < 0.05) , NS= not significant
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A19197 4.6.2 dayanishasuaangaNaaniia £ coli waz Kiebsiella Nasraaudasl
ESBL wazliadraaudasi ESBL

IEET

E. coli 5@

E. coli ¥ida Klebsiella 7

p value
Kilebsiella Ngsha | 'liasraiBudasiEsBL
\audiesl ESBL (N (N 26)
12) AU (5RERT)

AU (5RuAT) )
mshagvananga j
Aesntasndnviawiniy 2 naw 0 21 (80.76) 0.001
AptnunnnawiEewiniu 3 nax 12 (100) 5(19.23)

Tl (MDR)

* JAuANFANN1eatRat el gty (p < 0.05) ; MDR=multi-drug resistance

AN9199 4.6.3 HANITATAARIAT minimal inhibitory concentration s8N ceftriaxone ARY

\@a E. coli ¥5a Klebsiella spp. Mwizauanilasnazaasghautiinguiiugilafan

e FeasraiBudes ESBL uarligsraaudes ESBL (1uqu 38 Aw)

tlasn E. coli w3a Kiebsiella 91 | E. coli Wia Kiebsiella #1 | P value
As1avaudes] ESBL (N | laigsnasBudasi ESBL
12) AU (%) (N 26) 21U3U (%)

A _minimal inhibitory

concentration (MIC)
-MIC < 8 NAN./NA. 1(8.33) 26 (100)
(sensitive) 1.(8.33) 0 <0.001
-MIC 16-32 4AN./UA.
(intermediate) 10 (83.33) 0

-MIC >64 uAN./uR

(resistance)

A o

* TANHLANANN AT AaLiN9H

Wad1ATY (p < 0.05)
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=i 2 ' @ v ala 1 . a
AISIN 471 Anngussrasisarasgiaawiingutludiheansadia £ coli wsa

Klebsiella a5navaudas ESBL uazlaigsnaraudeas ESBL (41121 38 Aw)

{laqg E. coli A5@ E. coli 5@ Relative P value
Kiebsiella® | Kiebsiella 7 Risk
asavaudesl | laashadu | (95% Cl)
ESBL Zasl ESBL
(N 12) (N 26)
ANFULSIVRLSA
- Puusatian 5 (41.7%) 6 (23.1%) 1.753
- quussLunang 7(58.3%) | 20 (76.9%) (0.707- 0.272
4.35)
FEAZIIAINITTNET LUTH.
() 15.83415.21 | 6.45+4.36 0.06
- Anede+An ey 115 5 -
- ANNBUFIU 356 3-19
- ANE" (min-max)
ARTINITANE 1(8.3) 0 (0) 0.316

o v
- MU (TREAY)

* FANHUANFANN AT AR

A o

]

HileidnAny (p < 0.05)
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A5 4.7.2 wan1ssnengileen 72 dalas wasgilavdgsnandannsaalauiiings

\TugilaRaidia £ coli uay Klebsiella Nasavaudesi ESBLuazliasraudas ESBL

E. coli #5@ E. coli %5 P value
Klebsiella Klebsiella spp.
spp. hiase | laiasraau
vaudesl e1sl ESBL
ESBL (N 26)
(N 12)
NSARUAUBINNARTENT 72 Talaa
grunyisanie > 37.8°C 4 (33.3) 5(19.2) 0.423
Mad (chills) 0 (0%) 0 (0%) NS
pauldenimeu 0 (0%) 0 (0%) NS
AULRaTen (costovertebral 0 (0%) 1(3.8%) 1.00
angle tenderness)
NSAAUAUDINNARTIINET 72
dalug lagnzmisiety £ col 3(25) 0 (0%) 0.017*
vide Klebsiella 4 (33.3) 6(23.1%) 0.694

“deaanaalutladnng >5 cel/HPF

* JpuANFNnIatRet it AY (p < 0.05) , NS= net significant
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i @ i Y ! a aa § o ' T A i
A9 4.7.3 wamssneEn 14 U ludilhandgenandannsaglawtinguilugiloah

Aeulia E. coli Wsa Klebsiella Nasravaudas ESBL uavlaiasrasudasl ESBL

E. coli %58 E. coli %5@ P value
Klebsiella spp. | Klebsiella spp.
#i@dn9 ESBL | #iadne ESBL

N1SARUAUAINNIARTENT 14 Tu N 12 (%) N 14 (%)
frun)NINIe > 37.8°C 2 (16.6%) 0 (0%) 0.203
ad (chills) 0 (0%) 0 (0%) NS
paulden ey 0 (0%) 0 (0%) NS
Iz BnsTues (costovertebral 0 (0%) 0 (0%) NS
angle tenderness)
N15ARUAUAINNY Microbiology 71 14 N 12 (%) N 14 (%)
U 2 (16.7%) 0 (0%) 0.163
Alagnasinztetn E. coli vise 3 (25%) 0 (0%) 0.085
Klebsiella
- danananluilagnee > 5 cell/HPF N 12 (%) N 26 (%)
NAUBIN1TINEN 10 (83.3%) 26 (100%) 0.094

- good outcome 2 (16.7%) 0 (0%) 0.094

- poor outcome 1(8.3%) 0 (0%)

death 1.(8:3%) 0(0%)

relapse 0 (0%) 0 (0%)

reinfection
sraznaingaabainylduainis

§nw (fever clearance time) 67.83139.04 | 58.38+31.19 0.428

dalag 115 5
_Aede + ﬂ'ﬁL‘]’ijuummﬁm 13-56 3-19

-ANNEFNU (median)

%

-ANEE (min-max)

* AULANGNN At RatNeilddAty (p < 0.05)
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& a =5 2 o £
Li|a E. coli i9a Klebsiella ‘ﬁ\‘lﬂ‘i’]ﬂtgusﬁﬂﬂjlﬂﬁ]']lalﬂﬂﬂ'lla&lﬂ

Adudiang sa  |efFousfiaslaan [nsndamaduilaannzan | inzideiiu v sraziamnsy | enujTdous A1 MIC NAN1SSNHN
wegtlae | dszdanda | newlutas 1 ey naulugie 6 thaw AINLAAA 195NN it (NAN./HA.)
1. Hypertens amoxicillin no no E. coli 13 Ceftriaxone 168 Improve; continued fever and persistent positive
81, F ion urine after 72 hours of therapy, but clinical
symptoms was improved. Fever resolved on 7"
day of treatment and negative urine culture on
14" day of treatment.
2. DM, HT, No No No E. coli 11 Ceftriaxone 48 Improved; Fever resolved after 80 hrs. of
73, F Parkinson’ therapy, but urine culture still positive for the
s disease same E. coli; continued the same antibiotic and
negative urine culture on 14" day of treatment
3. DM No Yes No E. coli 8 Ceftriaxone >32 Improved; Fever resolved after 56 hrs; of
45, F therapy, but still positive urine culture. On 14"
day of treatment, urine culture was negative for
organism.
4. HT, Stroke Norfloxacin Yes No E. coli 6 Ceftriaxone >32 Improved; Fever resolved after 60 hrs. of therapy
60, F and negative urine culture on 3 day of
treatment, but urine culture positive for E. coli
without fever on 14" day for follow up.
5. DM, No No No E. coli 56 Ceftriaxone >32 Failure; Fever resolved and urine culture
69, F Ischemic negative for E. coli after 4" day of treatment , but
heart relapse with fever and positive urine culture on
disease 9" day of treatment; cured with change to
imipenem
6. HT, gout Cefdinir No No E. coli 14 Ceftriaxone >32 Failure; fever resolved and urine culture negative
69, F after 72 hrs. of therapy; died on 14" day of
therapy due to nosocomial pneumonia and
arrhythmia.

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 pneumoniae; SBP=spontaneous bacterial peritonitis; DM= diabetes mellitus; SLE=systemic lupus erythematous; IHD= ischemic heart

disease
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A15197 4.7.4 (Aa) wARITAYARANY 9 waznan1ssnENasgilaeg 12 AunRaLEa E. coli ¥3a Kiebsiella Tagsnaiaudesiiumuanmaiug

Adudiang Tsm mifFusiiaelonn [ inafadamaduilasnazan | ety e  |szeziaaniunas |edTausd A Mic (wans NAN1SENEA
wegiag | dszdnan | newludas 1 thau nauwludag 6 thau RINLARN SnE it Q)
7. IHD, stroke No No No E. coli 30 Ceftriaxone >32 Cure; fever resolved after 92 hrs. of therapy and
83, F negative urine culture on 3¢ day and 14" day of
therapy.
8. Hypertensio Ofloxacin yes No E. coli 3 Ceftriaxone >256 Cure; fever resolved after 36 hrs. of therapy and
75, F n negative urine culture on 3¢ day and 14" day of
therapy.
9. DM, No Yes No E. coli 6 Ceftriaxone >256 Cure; fever resolved after 26 hrs. of therapy and
77, F Hypertensio urine negative negative for E. coli on 3 day and
n 14" day of therapy.
10. No No No No E. coli 4 Ceftriaxone 192 Cure; fever resolved after 52 hrs. of therapy and
37, F urine negative negative for E. coli on 3¢ day and
14" day of therapy.
11. DM, Stroke No Yes No K. 12 Ceftriaxone 4 Cure; fever resolved after 24 hrs. of therapy and
68, F pneumonia urine negative negative for E. coli on 3¢ day and
e 14" day of therapy.
12. DM, No No No E. coli 37 Ceftriaxone >32 Cure; fever resolved after 64 hrs. of therapy and
62, F Hypertensio urine negative for E. coli on 3¢ day and 14" day of
n 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 pneumoniae; SBP=spontaneous bacterial peritonitis; DM= diabetes mellitus; SLE=systemic lupus erythematous; IHD= ischemic heart

disease
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un¥ 5
a71nan1s398 afilsena wardaiduauuy
5.1 dgUuan193]e

= dgj !
NNSANENENLIIY
1. guewijeinmeiinsasln wenduanuadifoy fie £. coli Faany 69.4 $89a3K1 Ag
Klebsiella pneumoniae $R8IA 6.5 Acinetobacter baumanii 58818z 3.2

2. qiiRn1sndueaiTa £ coli sa Klebsiella spp. Na31iduded ESBL wulszannfas

aE 31.6

¥
a a )

3. nquithavdnaamanngglnanimenaingdudes] ESBL HauuansaInngud
ldaFradudasd ESBL -~ Tuudresisndszamonaiusulalings Usedinisldsuen
dfgauznnenludag 1 e uauiunisine lulseneuianinewludag 3 thau
way MFun1sinadefnieniaunuilddaitsuinenlugae 6 1Aew etiundmeed
WL multivariate logistic regression wudniladedesua9nisfieiie £, coli 3
Klebsiella spp. Na51awdudes] ESBL wigatladefen loun wafnmenianuilaanas

1 1 A
naKRlugdg 6 {hei
51 aal X LA ; A v @ o e
4. UWULHNUNNIARENUNTINEIRTR E. coli %38 Klebsiella spp. Nafaidudasi ESBL
A dil/ ad 1 dl 1 v o dl 1 dgl dl [ [-3 o e‘
wudninisheslaousnguan o sansae ludnsngandrimeilia¥adudusd ESBL
W ciprofloxacin (3eeaz 83:3 Wauiudesaz 7.7) gentamicin (Geaay 75 ey
%aeiaz 3.85) - amoxicillin/clavulanate  (Feg1az 58.3 WaudiuSasay 3.8) wax third-
generation cephalosporins 18 un ceftriaxone (3‘%@: 91.6 “Waufiufesay 0)
cefotaxime (3aaaz 58.3 WauiuFeuaz 0) uaz cefepime (Gegay 75 WauiuFaaas
0) A vFuitangiruas lda1adudesd ESBL muatsau
! 41{ . . o v 4‘ ! 1 IS TG
nanawlil (multi-drug resistance) TudnsnFasaz 100 Faunnsgeeeliod1Anmig
unguinlia¥adudusi ESBL GeilinenFaaay 19.23
6. A1 minimal inhibitory concentration (MIC) AR ceftriaxone m@q;:iﬂqaﬁm% E. coli

7a Klebsiella spp. Nafaidudesl ESBL ¥atiay 83.33 NANGINd1 64 NAN./NA.
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LLmﬂﬁiwqﬁUﬂzﬁumm’éwLﬁwfﬂﬁ ESBLInamudngiloannsnaidl MIC < 8 uan./ua.
(P< 0.001) Tunpusinguiiafraifudend ESBL 31 MIC < 8 uan./ua. ludnanfenay
8.33

7. Whsnifiaunanisinenii 72 falumadldFuanfious ceftriaxone seudnsfiAans

Ravta £, coli visa Klebsiella spp. Ma¥aufudesl ESBL ﬁumjuﬁim%uﬁwﬁﬂﬁ
ESBL Wuan

7.1 mimumummqmEﬁﬂ%‘aﬂ@uﬁumﬂmﬁqummﬁéwmm’Iﬂﬂmff] 37.8

ANALTALT A Wudﬂm’ﬁmwLmnﬁmﬁu?zmw%mmﬂ@ju (Gasar 66.7 Waufusas

az 80.8 AmFungunaiuazliaiadudasi ESBL Auail)

1
oA

7.2 NMIRBLIARBNNINAATLINE (microbiologic outcome) WLANGNTIAAANN

q

¥ ! i
4 =K ¥

NNTAALTRTIA 598 1d8] ESBLARUANEIARNITINE (Fagas 75) LL?;iﬂ’j’m@:NWLS\I'@%N
[~3 o e Y
LN (Faeas 100)

8. wrauiiaunan1ainua 14 44 ndaldiuenifane ceftriaxone sxudnanguifinain

'
o oA

\Tia E. coli w30 Klebsiella spp. aiiduiesd nunguiliairadudusi ESBL wuan
TURAMNBANANNAUIBNNIIARLALAINNARDN (FReas 83.4 Waudusasay 100) N3
FRUANENNNAATIINEN (5o8AY 83.4 ALNLTa8AY 100) UALILAIZINANTIDINITATIA

Tainu'ld (67.8+39.04 1 WUy 58.38+31.19 44)

5.2 andsiaua

5.2.1 §2UAMINYNURILTAD E. coli M5 Klebsiella spp. N@s19vaudes] ESBL
=] d” 1 L a dg/ dl = o/ “1/
nisAnwaiwudngiloefmdeinsaalauliu@sunauazain sz @aanilagno:
Z L XX N LY X 4 - &4
TFaasy 79 WHAMNZTaTIUAINIABAINENLATa A 44 Wi mwanduamaeansfamedn
ngaelmiNen 3 1in Aa E. coli fatiaz 69.4 K. pneumoniae 5a81a% 6.5 WAL A. baumannii 588
az 3.2 nalunaiasnnaIninisAnaangilagienizaannmadanninainilaainznuiae
o a 1 = 9 1 dal o Y dl v o dgj o
nfuavatiauisiredanlinuime wazAngilasnmadeuniunuimaniuuonasn
ij/ 1) [~ £ A d’l a a [ dJ % =3 o s
Fausitl A.A.1980 LUFUNINLINTN1TTLUNATB TR LUAT TN FNALTIA5 9L 81T e8]
ESBL vinliimenesnjasuznguiannilaatlesuiulug o (124) aanni1sAnmnaes Winokur
2 o > = = 1 . dl
wazAMr (132) TaLfiusausndeyasaust a.A.1997 v 1999 WUdL@e K. pneumoniae

@519 1@udesd ESBL wuaimnisalgannnludsvimannuaziuewwdng (Fasas 45.4), Western
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Pacific (Fataz 24.6) uazelsl (Fasay 22.6) anuside E. coli iaafudesl ESBL wuSesas
8.5 lullszmrAlnuazfAuaiuani faaas 7.9 Tu Western Pacific uae ¥azas 5.3 Tutlszmeunu
¢/Ts1

Iuﬂa‘:mﬂi‘m%mﬁg@mn@Juﬁtﬁ]qa‘z'ﬁfm@%wL%@Efq{@m nINANENAaninIsuAng  (57)
WU T K, pneumoniae gk afudesl ESBL Uszannidesay 33 uay £, coli iaiaidudad
ESBL ¥eeay 15 Seunnsineannnisfineii quu”ﬁmiath%@ E. coli fia¥raiudend ESBL
fa¥anaz 30.5 uaz K. preumoniae WUTe8A% 50 T9annninnisAnsnay y AL
mmﬁmmnmiﬁﬁéﬂwﬁwaﬁmmﬂmquﬁu 10 AW gﬂa@u@@ﬂmﬂmﬁﬁﬂmLﬁmmﬂ

< 3 1 %
Lﬂ‘LI“lIﬂN“@VLNﬂﬁ“LIﬂQu

5.2.2 fladenAeeuasnishniia E. coli wsa Klebsiella spp. nasnavBudast ESBL

fladeidenr0an19R adaiinse lmannige E. coli w3 Kiebsiella spp. Fag¥raidugad
ESBL anmsAnsnil l8ud e aimenianuiagnnzanieulugos 6 ey anisiinisinm
Aaumtininuiladedassionnfairadudad ESBL - wansne Tadufifluasanisinide
sananaldun nsee/lulsanentnanm fuhefiagluveaiunagilagmin (intensive care unit,
ICU) vidawrsausunisfnmn lulsaneauianina (89, 90, 95, 101) 1ﬁ§umﬂ§%quzu’mmﬂ
p5a TneannzenlunguiAnyhlagilasu (92, 95, 100, 101) uapaniiadeau I fifluasianns
Aevte lEun nsldanemansng 7| 1 central venous catheter, arterial catheter, biliary
drainage catheters, 1138 urinary catheter (90, 92, 93, 95, 120) éﬂwﬁwﬁﬂmﬂ%ﬁ@ﬁ

wsagtaenela (92, 96, 102) Teanzda I3msinla (92, 93, 95) HauAnFA19AINdaNANANET

a
1

o | Ao = : o Ay
L‘W?qﬁaﬂgﬂﬂﬂﬂmuqﬂqﬂﬂﬂqiﬂﬁ"ﬂﬂEﬂQﬂwmﬂqﬂqﬁﬁguLL?Q

5.2.3 ’r]’]ﬂﬁ%‘tLﬂZﬂ’m’]‘é‘LLﬂﬂd‘llﬂﬁﬁiﬂ’atlﬁaﬂl,%ﬂ E. coli Wiaa Kiebsiella spp. N&514
wazligsraaudeast ESBL
ﬁm:rm:mmﬂmzmmﬂmmLmzmmq@mqﬁ’mﬂﬁﬁﬁmﬂmﬁ’jﬂfmﬁ'ﬁmmm%@ E.
coli vida Kiebsiella spp. Ra¥1aifudes ESBL zdmimy'isiLLMﬂﬁiqqmﬂmjumm%qLﬁu%ﬂﬂ
ESBL ainidu @qmmﬁimmmmmjuﬁim%qLﬁwiﬂﬁ ESBL g4n uazdnsanisuigladngn
mﬁmﬁm%’wﬁuﬁﬂﬂ ESBL u@ﬂ@Wﬂﬁﬂqqu'a;w,mm@qimarwdwmmmg’uhiLmnrﬁmﬁu faping
QINNIANHNAN (94) 'a'%mﬂ"lﬁmﬂmiﬁ'mmsﬁmiﬁmﬁ@ﬂéﬂw Tuﬂﬂiﬁﬂmﬁimwéﬂwﬁ
i

= = o = 1 dl
HRINITULINNIN YT ﬂq.JQ.J’]ELA‘]]WVLNﬂQVI
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& 1 i = . a v @ o

5.2.4 WUUWNUNISARENUDNTD E. coli Wsa Klebsiella spp. NaS1LBudesl
ESBL

TunsAnEHLLLUN LN TRRe U U 184T0 £, coli s Klebsiella spp. 7
@5198udes] ESBL wuqnd@a . coli  3e Klebsiella  spp.  fNARUAUBIARDEN
cefoperazone/sulbactam, piperacillin/tazobactam, amikacin AL imipenem LALUANATNAL

X . a Y o o X — , L C
AoanguAnnlagesuundadenudlinishasnguan o) iU gentamicin - waz amoxicillin-
clavulanate wananifanudnmienadieeudes ESBLazinshotnanaaiafusaIungy
X ! T —y, Ginlo o ’ " . P . LAy
Auli) (MDR) snnnanngui lidadnadudesd wazea MIC slagn ceftriaxone HANganINgua
afududed adungldaannnsigunsuannishenatuuwanaia (27, 133, 134) aualuny
AULAEAU LaTNUdIANI9ABEA ciprofloxacin $98Aag 119 ] NEUAILANNITABLITD

. . 1 G| d‘ Yo aq 1 [
ciprofloxacin agjuulmslalay a1ailunasnainnisfivveladsuenyfaauretnaunnunanneu
wrednIstnevenmaneauantaiia (multidrug-resistant organism) seudnagtlae (135, 136)
WATHINENNUIBY Martinez WAZADLE (137) WUINN1IRBEN ciprofloxacin HUNN plasmid i

4 | o ~ X & o \ N D o X

ATIWIN WANNATNLRNNNTARENTZALAT (low-level resistance) nstiAwuddunisAaen
3YALEA (high-level resistance) 11aziinaIning lnaufianniseangmavesendandae u &
ﬂ@vl,ﬂﬂﬁ@ﬂmmmﬂmmsmﬁ(active efflux) AANINTINURIEN (porin defficiencies) Tmm:;‘ﬂ

Y o

- T ) X - , 4%, r
annsAnEianafadedunnlddng nu e E. coli ¥ida Klebsiella spp. NAAABENAILAZHN
. X o X — R - = T =
ﬂ@mﬂﬂ (MDR) w#78a887 gentamicin ciprofloxacin 1198 amoxicillin/clavulanate d4n19814
v
FoEILULINTAANRNNNTAG L ANT eI ESBL Laraand lifa1s2insian1snatauadn1aAann

yraaflufaddansaaninisasadudes] ESBL lunaannnandsisl

5.2.5 ansanasaneaasdtliafnia £ coli w3a Klebsiella spp. Nw519augel
ESBL

o o =2 z 1 1 o v a Aj QII

ArusunnsAneitladiaonuuansitsludnsinisanaaasgilis Aadanngaalauwuy
Raundulugihanaanni@e £, coli s Kiebsiella spp. Na¥guasliadadudediusi

=2 ' 9 d’/ 1o ¥ a d’l’ . A .

LanAWA AnNnIsAnEiauuininudndnsnsanavesgiloafinl@ie £, coli se Klebsiella
spp. NaF1adudesl ESBL Tuusazn1sAnsdauuansd1eiu (ge1919i 2.7.1 ieuiiiaw)
Schiappa warAnk (94) nsAnegilog 31 AU NFamalunszualdanaINi@a E. coli 139
K. pneumoniae Wuidnngunaiadudad ESBL aziidnsnismnegandnlugilaanguinliai

Wudasd ESBL  dnlildFuendfasusignsesnielu 3 4u (P=0.02) Kim uwazAuz (101)
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1 £

o = ¥ < _ Aa I~ A d” . oA . & o IS
mmmﬂmgﬂqmmﬂmmmm lunszuamanani@a £. coli 9 K. pheumoniae tALWUAN 6 1

1 1% =3 o L

WuINGNNAATeTIAF 1 Euied ESBL - Hémsnsmnagendinguinliainadudesd ESBL

1 ¥
o Y I~

(Fasay 26.7 Waunuderas 5.7, P=0.001) lunisdanmildnudiloanfiote £. coli v

Klebsiella spp. aqlia¥1aduded ESBL @e@in wilfiaelunguisnmedaaiiagude

ESBL @36 1 AW amnnsinianlen fuiuasldannsoagdlfdnnguinfnimedaaing 1ou

©

Q
1

o & a o | = d” { v a a =X % [=3 o e

ded ESBL  Hdmsn19megandn uazluniafnminguithaniinainiaeeaiiadudes
v ¥

ESBL Asnannluififihasalame mnzimeauainidan araunainidnsnisaiadasndn

NISANEIBY 7] INTIZRINITUINHBENTT

v v
A o

wAat191sARINTN1ANEIN TN LAIINLANAINT RIS AFINITANETLUINULTANIAD

NN 1Y N19ANENI8Y Kim - uazAme  (120)  wussRsInsasvediaeifnTe K.

by

pneumoniae Faa¥raidudesd ESBL TunszuaidenluunnsinsannnguitliareSudesl ESBL
(fewar 23.3 ifiuuiubedas 20, P=0.67) uenanniulunisAnenaes Menashe uwazani (95)
Fnnsfineiaufiaide Enterobacteriaceas lunssuaiden funsinsnzes  Lautenbach
waTANE (103) v‘i’]miﬁnm;ﬁﬂqaﬁmfgﬂ E. coli 7@ K. pneumoniae TAIUNFN ] LTU
nanuilaa1ny dem unauNg wudqiu’ﬁmmLufmﬁmiwd’mﬁmmmimmwdwﬂ@;u%%q
uazlia¥radudesd ESBL edrelanimulifinisinenlameily prospective study wanann

= X 1 A | =
nnsAnERTnaznatiunfsAnEwInzaslan

5.2.6 NISAAUANRIVNARNNARINENFAALTIA E. coli W5a Klebsiella spp.
#5naLaudeas ESBL

NANIIADUALAIAANITINEIN. 72 011

NNIABLAURIAENITTNENTBTIABINGNNLIIINIT DL AUBINIARUNUAITLNTTNEN

72 497w Tunguiiiinanniiia-£.-coli-¥isa Klebsiella. spp. TeaF1ududud ESBL Tasgan
al dl 9 = 1 | ' ai 1Y < o " 5%

grunisenIe ansranldenann Tiuanmrsannguinldafradudesd ESBL ustngnng
AALIAUINNNAIURATIINYT WUdINgNNaFadudad ESBL fepamnzidatuanilagans 3
pu Toaiddilae 1 9nemgaalinuld anisinguaaliaiadudas ESBL Hulaanaamnziaals
Juanilaanziizaaen (P=0.017) T9AaAAABIALNNTANEIT89 Lautenbach wazAnLe (103)
nnnsAndaundgihafniiie £. coliviva Klebsiella spp. Taainai@udesl ESBL 33 AuAs
TaF1a8uded ESBL 66 AW Tneinnziatuannsatumiasing o) i faanas uiaunas Uane

ANUAITUNADALRAAAT 1ABA UAY LaNUe WuIFilnaivaasnguldiaouunnsneiulunng
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AALAUSININAATN (Faaay 75.8 Wauiufesay 83.3, P=0.08) WANIIABLAUBININAA
FoanetiondrlunguitliareSudnsl ESBL (Faras 57.6 ifiauiufenas 33.3, P=0.02, OR
0.61; 95%, Cl 0.390.93) lunasnanlunisAneilieinfihemelailidenmanis 9a
Foananlinedn lineuauem1eqadaingn (non-responder) Lmzwurjﬁﬂ@;u‘ﬁ'ﬁm%@%'q”l,sim*w
\Budesd ESBL @'qmm%ﬁmqrfg@%ﬁmmﬁ@ﬂﬂd’m@ju%’fﬁqLﬁwfﬂﬁ ESBL uAdmueaiy
N3ANEIT8Y Kang wazmmle  (138) ﬁwmiﬁﬂmé’@wﬁqéﬂqaﬁmé@ K. pneumoniae 11
nezuaidenteaiaduded ESBL nudintsnanaremneAdTinuazaadaine lunguiiain
\Buesd ESBL LLﬂﬂdﬂﬂQNﬁM@’éNLﬁuﬁﬁﬂ ESBL

NANIIADLAWAIAANIZINEN 14 Tu

AMNNIANINTWLIIRANITINHIF N8N 14 G NUINIIFIUAUBINWNARTNUAZNNT
AALIAUAININAATAANEN tanFISINIENINHNaT9aeIngy aanARaRUNIANEIT0
Burn-Buisson (118) wagAEINgANETdandIgnIsneLanedsianisinm Aaeenymous
ceftriaxone wftlaefifAlTa K. - pneumoniae NAF 18T e ESBL  MIA1UM1es9 o) 1

. T a I 1 v dla dy a
mediastinitis, empyema uag MaAUddde Nudnguelianfndenasuddaanae
AOLAUEIABN1ISNHNFaEaY 100 N1sANEI128Y Emery azAne (4) NnNsAnegaumnadly
vy a X ] . =l o — LA a Py \
HUaeRnme NgN Enterobacteriaceae NATUAUIFNN ) 11U 1aan Namuilagnny warillutes
iag wudngilae 9 arldiunisinesaanguaanvalagilesy neuauasnisinunienas 78
nsngiaanevanessanisine lhunnseiuesuieliaindaentgousceftriaxone dueen
naflaannzunninlisgavan luiasiezgeunnnanazsinme ivne wreanadunaainnisd
drhanguniinainaateldairaduiad ESBL w1asafinmun1sinmi 14 Ju 1es 15 Al
W diiumosuansirenaaiisle

Sy = =2 ! w <8 LY .o ., =

UBNANUNNIANEMANLNIANEINLIINGNARALTS E. coli %38 K. pneumoniae B4
aidudisd ESBL Aauanessentainwdealiiousnguianilaadeiutiaandingui s
a51dudes ESBL (94, 101, 116, 138) LW N19AN®I28Y Paterson UATANLY (116)
o =2 2 £ . . 1Y d‘Q dgj .
NnnAnEwLL lUdautia (prospective observation) WUQWQUQHWW@L%@ K. pneumoniae
Tunszuaden linauauessanisinunieienas 100 §1A1 MIC  2e9iTiaetludaeseiy
intermidiate WATABLAUBLNLNFREAT 54 61T K. pneumoniae NAT MIC <8 NAN./UA. LAY
naliengu Arfuwnludilhenfnmenaiadudad ESBL  wudinisneuanedsianis

fnAnduazdnsInisanatendinguit tiiuendaousianrilasyesu (111-116)
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= . = o X LA . PRy & o
@qﬂﬂq?ﬂﬂ‘]ﬂ”]mqﬂ”Iﬂ\‘]N@ﬂ'ﬁ‘?ﬂ‘]ﬁML‘ﬁ@ E. coli w1 Klebsiella spp.NA7Nm@UTeIN

ESBL Aananqdnasu (fananalunnsen 2.7.1)

5.3 1adglainnsAnsY

1) arnnisaneiinliflddeasidnlusiauuansislunanisinemisaatin udilas

1 1
a

1 13 ¥ 1
Nhemenne lnuuLIRELNAUIINAANNLTE E. coli e Klebsiella spp.Nadnauaz luaf1adu
E

o o o aa

drsl ESBL  usatinalafiniudnaaauansvet9iilad1Anynieaia lunanisinenieqa
a a -dl uI/ =X /Lot -dl s 1 ' o ?x// 1 1o
Fodnenn 72 dalus Deudandmgasng (M 14 5u) azliuansnaiuluivasangy widnsnng

\{udn (relapse) Hwu 1 e lunguinainagudesd ESBL uaziinavinliszazinanfingaldny

o

[y o ' oAl e 2 = o = | o A
iﬂu Qﬂq??ﬂﬂqquﬂqqiuﬂ@aNW@?’NL'ﬂusﬁﬂN ESBL (QQLLN"Q%VLNNV’]Q'\NLLmﬂmq\?ﬂu@ﬂqQN

o

A& AtynNeana) Avanann lirasidascidnszdaluniatin ceftriaxone lu1dlunnsinennisiia

e i?

1
=

dennsaelpuuuaunduludihangsainmienainedudes] ESBL 11azAN1smwzised
72 daluauazil 14 unasnasinen efiansaundnarentfdsussiellaundrazmnviaely
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NIANUIN N
ABBLNATBIAIRINAAMNAN ¢ TUNIFANEN

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.
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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 aftl site ensures that the integrated genes will be efficiently expressed.
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 tao 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



98

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 Klebsiella 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 (tnpA) , a resolvase (tnpR) , and one or more antibiotic-

resistance genes. Some transposons are conjugative.
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AENTATIAMILAUT N LLALANATLNAA28AE combination disc ATNNINTFIUUDY

NCCLS 2004

Screening and Confirmatory Tests for ESELs in Klebsiella pneumoniae, K. oxytoca, and Escherichia

coli
Method Initial Scrasn Test Phanotypic Confirmatory Test
Medium Mualler-Hinton Agar Mueller-Hinton Agar

Antimicrobial Disk Cefpodoxime 10 pg  or caftazidime 30 g
Concentration ceftazidime 30 pg  or caftazidime-clavulanic acid® 3040 g
aztreonam 30 g or and
cefotandme 20 pg  or cefotaxime o 30 g
ceftriaxone 20 pg cefotaxime-clavulanic acid® 2040 ug
A\ _|(Confirmatory  testing requires use of both
ﬂ.'he Lflseff fiofe thanene tﬁ'ntm'c'_‘”_b!ﬂ' cefotaxime and ceftazidime, alone and in
agent for scréening improvas the sensitivity) .o, hination with clavulanic acid.)
of detaction.)
Inoculum

Incubation conditions

Incubation length

Standard disk diffusion recormmandations

Standard disk difusion recommendations

Results

Cefpodoxime zone = 17 mm
Coftazidime zone = 22 mm
Aztreonam zone = 27 mm
Cafotaximea zona = 27 mm
Ceaftiaxone zona < 25 mm

= miy indicate ESBL production

A = B-mm increase in a zone diameter for aither
antimicrobial agent tested in combination with
clavulanic acid versus its zone whan tastad alone =
ESBL leg., ceftazidime zone = 16, ceftazidime-
clavulanic acid zone = 21)

QC Recommendations

E. coli ATCC® 25022 (sea control limits in
Tabla 3)

Klabsialla pnaumoniag ATCC® 700603

cefpodoxime zona S-16 mim

E coli ATCC® 25022. < 2-mm increaze in zone
diameater for antimicrobial agent tested alone versus
its zone when testad in combination with clavulanic
acid

Klabsiolla pneumonias ATcc® 700603:

ceftazidime zona 10-18 mm 25-mm increasa in ceftazidime-clavulanic acid zone
aztreonam Zone 2-17 mm diamatar;
cefotaxime zona 17-25 mm 2 3-mm increase in cefataxime-clavulanic acid zone
ceftriaxone zone 16-24 mm diameater.

Footnote

4. Preparation of ceftazidime-clavulanic acid (30 ugA0 pg) and cefotaxime-clavulanic acid (30 pgM0 pg) disks:
Using a stock solution of clavulanic acid at 1,000 pg/mL (either freshly preparad ortaken from small aliquots that
have bean frozen at -70 °C), add 10 pL of clavulanic acid to caftazidime (30 pg) and cefotaxime (20 pg) disks.
Use a micropipette to apply the 10 pL of stock solution to the ceftazidime and cafotaxime disks within ene hour
before thay are applied to the plates, allowing about 30 minutes for the clavulanic acid to absorb and the disks
to be dry encugh for application. Use disks immediately after preparation or discard; do not store,
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AMANUIN A

AENNTATIAMILD UL LALANALNAA28AE broth dilution ATNNIATFIUURY NCCLS
2004

Screening' and Conﬁnnam‘yr Tests for

Escherichia coli

ESBLs in Klebsiella pneumoniae, K. oxytoca and

Method Initial Screcn Test Fhenaotypic Confimmatory Test

Mediuim CAMHE CAMHE

Antimicrabial cefpodoxime 4 pgimL  or ceftazidime 0.25-128 pg/ml

Concantration ceftazidimsa 1ugimb or caftazidima-clavulanic acid 0.25/4-128/4 pg/mL
aztrecnam 1 pgiml or and
cefotaxime 1 ugmlL  or cafotaxime 0.25-64 ngimL
ceftriaxons 1 gl cefotaxime-clavulanic acid  0.25/4-54/4 pg/mL
(The use of mora than one {Confirmatory testing requires use of both cefotaxime
antimicrobial agent for screening will and ceftazidime, alone and in combination with
improve the sensitivity of detaction.) clavulanic acid.)

Inoeulurm

Incubation Standard broth dilution Standard broth dilution

Conditions racormmeandations recommendations

Incubation Length

Rasults

Growth = may indicate ESEL
production (i.e., MIC = 2 ngi/mlL
far ceftazidima, aztreonam,
cefotaxime, or ceftriaxons; or MIC
= 8 pg'ml for cafpodoxime)

A = 3 twofold concentration decrease in an MIC for
aithar antimicrobial agent testad in combination with
clavulanic acid varsus ite MIC when tested alona =
ESBEL (e.9., ceftazidima MIC= & pgimlL; caftazidime-
clavulanic acid MIC = 1 pgimL).

Qc
Racommeandations

E. colf ATCC® 25022 = Mo growth
{also refer to control limits listed in
M7 Table 3)

Klabziglla pneumoniae ATCC®
TOOE032 = Growth:

cefpodoxime MIC = 8 pg'mL

ceftazidime MICZ 2 pg'mL
aztreonam MIC =2 pg'mb
cefotaxima MIC = 2 pgiml
caftrizxone MIC = 2 pg'mL

Kiebsialla pneumaniae ATCC® TO0E03: = 3 twofald
concantration decraase in an MIC far an
antimicrobial agent tested in combination with
clavulanic acid versus itz MIC when testad alona.
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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.

9.

2
3
4
5.
6
7
8

TA-UVHANA .o

WA 19709

Admit ward 1. 74.4 2. 149 3. a812
4. N 7. 4% 8. AU oo

Admitdate ..o

10. Discharge date......cccccceeeeveeiiiiininn,
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11. Duration of admission (days) ..................

Personal data

12. underlying diseases 1.yes, specify............ 2.no
13. DM 1.yes 2.n0
14. cerebrovascular disease 1yes 2.no

15. previous medication  1.yes, SPECITY.........cooiviiiiiiiiiiii,

2.n0

16. previous antibiotic use (within 1 month) 1.yes, specify..........coooeeiiiinil
2.Nn0

17. previous hospital admission 1. yes, duration......... 2.n0

18. renal disease Wesfspeciiy@Bn sy 2.Nno

19. history previous UTl 1. yes, duration........ 2.Nno

20. drug allergy  1.yes, specCify............. 2.N0

Symptoms

21. fever 1.yes, duration........ ,.grade.......... 2.no

22. nausea 1.yes,.grade.......... 2.N0

23. vomiting 1. yeshadiadesAaant 2.Nno

24. chill 1.yes 2.no

25. back pain 1. yes 2.Nno

26. dysuria 1. yes 2.no

27. urinary frequency 1. yes 2.no

28. urgency 1.yes 2.no

29.-hematuria 1. yes 2.N0

Physical examination

30. body temperature  ............... C

31.BP .l mm/Hg

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

33.RR ..l /min

34. pale 1.yes 2.no

35. jaundice 1.yes 2.no



36.
37.
38.

39.

CVAtender 1.yes 2.no

respiratory system 1. abnormal

abdominal system 1. abnormal
Hepatomegaly 1.yes
Splenomegaly 1. yes
clinical severity

mild (absence of criteria for moderate and severe)

no

NN NN

no

. normal

. normal

103

moderate ( fever > 39 C, severe flank pain, nausea or vomiting, leukocytosis

wbc>15, 000 : 2 114 4 98)

severe (vital signs unstable or sepsis)

Laboratory finding

40.

41.

42.

43.

44,

45.

CBC
Haemoglobin ........ g/dlHet oo %
White blood cell ... /mm’
Absolute neutrophil count — ... %.
Platelet........... ..... /mm’
leukocytosis (wbc>15, 000) 1. yes 2. no
UA
Whbc........ /mm’ FlOC /mm’ Whc cast......
protein......... sugar...........
Urine gram stain
1. gram negative 2. organism not found
Urine culture  1.positive 2..no growth
1.E. coli 2.Klebsiella
SENSIIVILY e
S]]
hemoculture  1.positive 2. no growth
1.E. coli 2.Klebsiella

SENSIIVITY e

3.other, specify



104

ST ] P P

46. CXR 1. abnormal, specCify........cocoeviiinnnn. 2. normal
47. USG kidney 1. yes 2.no

Ifyes, specified result ...
48. CT abdomen 1. yes 2.no

ITyes, specified result ... ..o
49. IVP 1.yes 2.no

IT yes, specified result «..oooei i
50. MIC ceftriaxone
51. ESBL producing 1. yes 2. no
52. creatinine ............ mg/dl
53.Na ...
54. K Ll
55.HCO, ............
56. Blood sugar  .............
Assessment Day 1, date..................
57. Fever, oral > 37.8 1.yes, grade.......... 2.Nn0,time............. hr after antibiotic
58. Chill 1.yes 2. N0
59. Nausea 1Ry e SEECiacCHm— 2.Nn0
60. Vomiting 1.yes,grade............... 2.no
61. CVA tender T.yes 2:N0
Assessment Day 2, date........................
62.-Fever, oral >-37.8 l.yes,grade........ 2#N0liRER . 7. -7 .« hr after antibiotic
63. Chill 1.yes 2.no
64. Nausea 1.yes, grade............. 2.no
65. Vomiting 1.yes, grade............ 2.no
66. CVAtender  1.yes 2.no
Assessment Day 3, date........................

Clinical outcome

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

69. Nausea 1.yes, grade............ 2.no
70. Vomiting 1.yes, grade...... 2.no
71. CVA tender 1.yes 2.n0

Microbiologic outcome

72. leukocytosis 1.yes 2. N0
73. wbc inurine  1.yes, L INNAII/ 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.Klebsiella 3.other, specify
sensitiviity.. . 4. £ 88 on AN N
resist. 4. £ F 8. = R0 W% W ...
76. change antibiotic 1.y€es, Specityu......ooeiiiiiiinl, 2.no
77. complication 1. yes 2.no

if yes, SPeCiiyl.. . et . o ol e e eee e
response for treatment
78. fever clearance time ............. Hr ('iw:mml%ﬁLL[fil:'?TIﬂﬁEl’]@uaﬂmwwuiﬁim‘ﬁ)
79. outcome 1 cured 2 improved 3 recurrent 4 death

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

Clinical outcome

80. Fever, oral.> 37.7 1.yes, grade....... 2.no,time.............. hr after antibiotic
81. Chill 1.yes 2.Nn0

82. Nausea 1.yes, grade............ 2.Nno

83. Vomiting 1.yes, grade...... 2.Nn0

84. CVA tender 1.yes 2.no

Microbiologic outcome

85. leukocytosis  1.yes 2.no
86. wbc inurine 1.yes, RN, 2.no
87. urine gram stain 1. gram negative 2. organism not found

88. urine culture  1.positive 2. no growth
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