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A B ST RAC T Study Design: Using retrospective chart review, case report forms were completed by participating laboratory ° Clinical response by treatment group for non-ESBL and ESBL cases was similar (Table 5). Table 3. Summary of treatment regimens among non-ESBL, ESBL, and all cases. C O N C L U S | 0 N S
and/or pharmacy investigators for cases with non-ESBL- and confirmed ESBL-producing Enterobacteriaceae. For example, clinical success for carbapenem and cephalosporin monotherapy among
Non-ESBL- and confirmed ESBL-producing Enterobacteriaceae cases were matched by gender and age (to the non-ESBL and ESBL cases was 85.7 vs 81.8% and 80.0 vs 84.6%, respectively. % (n)
Background: As extended-spectrum B-lactamase (ESBL)-producing Enterobacteriaceae continue to emerge extent possible) and time of occurrence (i.e., same quarter of the same year) within medical centers. Complete Tiesirem Sius non-ESBL (n=41) ESBL (n=136) All (h=177) ° Enterobacteriaceae infections were associated with Significant morbidity
worldwide, selection of empiric treatment modalities is an increasing challenge. The SENTRY Antimicrobial microbiology profiles from reference MIC tests and epidemiologic typing were provided to the participant institution. ° Risk factors (independent variables) associated with poor outcome (p-value) included prior (cIinicaI failure rate = 17 5%) and mortality (7_21 %)
Surveillance Program initiated an outcomes analysis of isolates (blood or respiratory) from centers with nursing home stay (0.14), presence of an intravascular catheter (0.13), transplantation (0.08), Carbapenem alone. | | 17.1(7) 32.4 (44) 28.8 (51) : :
confirmed ESBL- and non-ESBL-producing Enterobacteriaceae isolates (2001 - 2002). In this analysis, we Case report forms required assessment of the following: and ventilator assistance (0.07) (Table 6). Most risk factors examined were not significantly Carbapenem + aminoglycoside or fluoroquinolone 0 13.2 (18) 10.2 (18) o . _ _
compared outcomes and risk factors for poor outcome between ESBL and non-ESBL cases. 1. Patient demographics associated with clinical failure. As shown in Table 2, the presence of these particular risk Cephalosporin alone 12.2.(5) 9.6 (13) 10.2 (18) ° Clinical outcome and mortality among patients with ESBL- and non-
Methods: Case report forms were completed by 48 centers in North America (18), Latin America (11) and 2. Assessment for the presence of numerous risk factors in the 30 days prior to the index culture (independent factors was comparable between ESBL and non-ESBL cases except ventilator assistance Cephalosporin + aminoglycoside or fluoroquinolone 9.8 (4) 7.4 (10) 7.9 (14) ESBL-producing Enterobacteriaceae infections were similar.
Europe (19). Forms were reviewed by 3 medical observers and clinical outcome (success=cure or improvement; variables) (64.3 vs 37.1%, p = 0.004). B-lactam/B-lactamase inhibitor combination 22.0(9) 5.9 (8) 9.6 (17)
L) (et GIne) (e realens (Vees far = © CEaye) EliTouiE o U CaTE WEE CEemaaE) 3. Antimicrobial therapy before and after the isolation of the non-ESBL- and ESBL-producing strain (all doses | | | | Fluoroquinolone d 24.4 (10) 8.1 (11) 11.9 (21) o Carbapenems as monotherapy or in various combinations. accounted
_ . . . 0 were recorded) o Of the risk factors evaluated, only presence of intravascular catheters was associated with Carbapenem + 2™ B-lactam 0 3.7 (5) 2.8 (5) ’ _ i 7
Results: 412 cases were screened and 177 were considered evaluable. Demographics (median, range or %) . . . . ) ) s for nearlv 50% of treatment regimens. while cephalosporin mono- or
. o/ o - - 4. Clinical outcome all-cause mortality; mortality was 23.6 and 4.8% in those patients with and without an Aminoglycoside 4.9 (2) 2.2 (3) 2.8 (5) y 0 g ; P P
were: age (54, newborns-90 years), male sex (59%), prior length of hospital stay (21, 2-464 days) and prior 5. Adverse drug reactions int | thet 0.05 _ _ combination- thera accounted for 17% of treatment regimens amon
length of ICU stay (6, 0-158 days). Failures were 17.5% with an overall mortality of 21.0% (attributable of only 6. Mortality (all-cause and attributable) intravascular catheter, p = U.Uo. N Za) el e Py ) ) 0 ) . g g
6.8%). Treatment regimens (%) included carbapenem mono- (28.8) and combination-therapy (10.2), cephalosporin Other 730 14.0(19) 12.4(22) ESBL cases collected in North Amerlca, Latin America and Europe.

mono- (10.2) and combination-therapy (7.9), fluoroquinolone (11.9), and B-lactam/B-lactamase inhibitor
combinations (9.6). Clinical success was 83% (113/136) for ESBL and 80% (33/41) for non-ESBL cases.

Completed case report forms were reviewed by 3 independent medical observers to determine cases considered
evaluable and therapy attributable to outcome using the following definitions:

Table 1.

Summary of clinical characteristics and potential risk factors among all evaluable cases (n=177).

. Clinical success was achieved for 83.1% of ESBL and 80.5% of non-

Clinical success by treatment group for ESBL and non-ESBL cases for carbapenem and cephalosporin 1. Attributable agent(s) must have been used for at least three days post culture. Variable Mean, Median (Range) % Table 4. Summary of outcomes among non-ESBL and ESBL cases. ESBL cases. Outcomes by treatment group for ESBL and non-ESBL
monotherapy were 81.8% vs 85.7% and 84.6% vs 80.0%, respectively. Factors associated with poor outcome 2. Antimicrobial therapy must have been started or replaced or continued in an interval responsive to the :
: Age 48, 54 (<1, 90 )
(p-value) included prior nursing home stay (0.14), presence of an intravascular catheter (0.13), transplantation culture report (five days). Pg. lenath of hospital st 34, 21 (2 464) % cases for carbapenem and cephalqsporln monotherapy were 81.8 vs
(0.08) and ventilator assistance (0.07). The presence of these factors was comparable between ESBL and 3. Havi ini = i - clini ' ' rior iengih ol nosprta stay oA ) = = 85.7% and 84.6 vs 80'0%’ respectlvely.
. U7). . Having a recorded outcome (clinical success=cure or improvement; clinical failure) and mortality (all-cause Prior length of hospital stay > 10 days 84.0 Outcome non-ESBL (n=41) ESBL (n=136) p-value
non-ESBL cases except ventilator assistance (64.3% vs 37.1%, p=0.004). and attributable). Prior length of ICU stay B 14, 6, (0, 158) T e — 805 83.1 0.7
Conclusions: While Enterobacteriaceae infections are associated with significant mortality, ESBL production Prior ICU stay 59 6 Attributable mortality 120 5.2 0.15° ® ESBL production alone does not appear to be an independent risk factor
alone does not appear to be an independent risk factor for treatment failure with several drug regimens, Data Analysis: Comparisons of patient characteristics and outcomes among treatment regimens were carried Clinical Success 825 All-cause mortality 250 20.6 0.85 for treatment failure with several drug regimens including cephalosporin
g E g . . s g . ' . . . . . - - - a 3
Including cephalosporin monotherapy. out using the, Chi Squalje statistic or Fisher's exact test for categorical variables and using the Wilcoxon rank sum Attributable mortality 6.8 a. Fisher's exact test was computed in place of Pearson Chi-square since more than one-fifth of fitted cells were sparse (frequency < 5). monotherapy_
test for continuous variables. :
All-cause mortality 21.0
Organisms g Al ' .
. though the size of the non-ESBL control group and certain cohorts
INTRODUCTION RESULTS K. pneumoniae 85.3 i _ ] L .
e — 17 Table 5. Summary of clinical outcome by treatment regimens among non-ESBL and ESBL.* by treatment regimen were limited in the present analyses, outcomes
Of the 412 oridinal of ved. 177 dered evaluable. D o K. ozaenae 0.56 % were examined for a large number of ESBL cases collected worldwide;
i i i i i - - i b e original case report Torms received, were consiaered evaiuable. bemograpnic . . c .
Outbreaks of infection V,Wth Enterobaci eraceas prodgcwig exiended specirum g I.actamases (ESBLS), pairncularly . ; P . drap Klebsiella spp. 0.56 (number of successes/total number of cases) examination of datasets such as these will allow for a further
those caused by Klebsiella pneumoniae and Escherichia coli, have been increasingly observed worldwide. characteristics for these cases are presented in Table 1. E coli 113 derstandi fth Iati hio bet t d treat t
Depending on the type of ESBL, organisms expressing these enzymes can exhibit various levels of in vitro - Patients varied widely in age (newborns - 90 years) with mean and median ages of 48 P mirabilis - Treatment Group non-ESBL (n=41) ESBL (n=136) un .eI‘S gn mg o e re atonsnip between outcome anad treatmen
resistance to cephalosporins and even resistance to several other classes of antimicrobial agents. and 54 years, respectively. ESBL-producing strains 76.8 Carbapenem alone 85.7 (6/7) 81.8 (36/44) ch0|ce, mcludlng dosmg levels and MIC value of the pathogen. Such
. - . o . . - Overall, patients had a prolonged hospital stay (median 21 days). Diabetes 22.8 Carbapenem + aminoglycoside or fluoroquinolone - 88.9 (16/18) information may b.e iJsed to support Pha.rmaCOK'net.'c'pharmaCOdynam'C
Reports of treatment failure due to infecting |solat§s with apparent in vitro SU.SCGp.thIht)'/ have i’::ilsed concerns - Approximately 50% of patients were in the ICU prior to culture; of these patients, 50% Emergency intra-abdominal surgery 1618 Cephalosporin alone 80.0 (4/5) 84.6 (11/13) analyses and decisions for susceptibility breakpoints.
about the use of extended-spectrum cephalosporins for the treatment of serious infections arising from ESBL- 0 . . L Gastrostomy or jejunostomy tube 253 Cephalosporin + aminoglycoside or fluoroquinolone - 80.0 (8/10)
: . . . - . . . spent close to 90% of their prior hospitalization in the ICU. ' N o
producing Enterobacteriaceae. While epidemiologic data describing clinical outcomes for ESBL infections after _ , , o : o Malignancy 21.2 B-lactam/ B-lactamase inhibitor combination 77.8 (7/19) 87.5 (7/8)
empiric treatment with commonly prescribed antimicrobial regimens are generally lacking, studies have shown - The organisms most frequently isolated were K. pneumoniae (85.3%) and E. coli (11.3%). Bircenes of [aveaalEr carle s 87.0 Fluoquinolone 100 (10/10) 81.8 (9/11)
a favorable impact on outcome in critically-ill patients with Gram-negative bacteremia when appropriate therapy - 82% of cases had infections due to ESBL-producing Enterobacteriaceae isolates (18% Presence of urinary catheters 69.2 Carbapenem + 2™ B-lactam 0 100 (5/5) SELECTED REFERENCES
is initiated early. of non-ESBL-producing control cases were selected from those hospitals also having Prior antibiotics 86.6 Aminoglycoside , ,
ESBL-producing cases). Prior nursing home stay 9.0 TMP + Other i 80.0 (4/5) Bush K. (1996). Is it important to |dent|fy. extended-spectrum B-lactamase—producing isolates? European Journal of Clinical
. . . . . . . Microbiology and Infectious Disease 15:361-364.
Previously, we have reported outcomes for 82 patients with ESBL-producing Enterobacteriaceae infections Sex (% male) 59.3 Other - 73.7 (14/19)
treated with carbapenems and other broad-spectrum B-lactams. The objective of these analyses was to describe ° Successful clinical outcomes were observed for a high proportion of cases (82.5%). Transplantation 6.5 a. Clinical outcome for a treatment group for either non-ESBL or ESBL cases was not computed for cohort sample sizes < 5. Ibrahim EH, Sherman G, Ward S, Fraser VJ, and Kollef MH. (2000). The influence of inadequate antimicrobial treatment of
i i i i - - - i ) ) ) . . bloodstream infections on patient outcomes in the ICU setting. Chest 118:146-155.
the outcome§ for a larger cohort of patlgnts infected W|ti1 .con.flrm_ed ESBL- and non. E.SBL .producm.g Attributable and all-cause mortality were 6.8 and 21.0%, respectively. Ventilator assistance 58.4
Enterobacteriaceae collected from medical centers participating in the SENTRY Antimicrobial Surveillance

Program.

o With the exception of gastrostomy/jejunostomy tubes and need for ventilator assistance,

Table 6.

Univariate evaluation of factors associated with clinical success.

Jacoby GA, Sutton L. (1991). Properties of plasmids responsible for production of extended-spectrum beta-lactamases.
Antimicrobial Agents and Chemotherapy 35:164-169.

the proportion of underlying co-morbidities and potential risk factors was similar among Table 2. Comparison of potential risk factors among ESBL and non-ESBL cases. Jones RN, Bhavnani SM, Ambrose PG, Mutnick AH, Sader HS, Fritsche TR. (2003). Experience with ESBL-producing
M E T H O D S ESBL and ESBL ble 2). In th fth t isk fact ignifi i Presence of Independent Enterobacteriaceae treated with carbapenems compared to other B-lactams: Outcomes Report from the SENTRY Antimicrobial
non- an cases (Table 2). In the case of these two risk factors, a significantly Presence of Independent Variable Variable Surveillance Program. In: Programs and Abstracts of the 43rd Interscience Conference on Antimicrobial Agents and
. . _ . _ o higher proportion of ESBL cases had a gastrostomy or jejunostomy tube or required _ Chemotherapy. Chicago, USA. Abstract K-706.
Organisms: All Enterobacteriaceae isolates (bloodstream or respiratory [pneumonia] cultures) originating from . . Independent Variable Non-ESBL (n=41) ESBL (n=136) p-value Independent Variable Yes No p-value
. . . . ) L o . ventilatory assistance as compared to non-ESBL cases. : : , : . -
medical centers in North America, Latin America and Europe participating in the SENTRY Antimicrobial Surveillance Diabetes 55 9 3.0 0.93 Diabetes 83.3 81.1 0.77 Kang CI, Kim SH, Kim HB, Park SW, Choi YJ, Oh MD, Kim EC, and Choe KW. (2003). Pseudomonas aeruginosa bacteremia:
Program between 2001-2002 were eligible for inclusion. Organisms were identified by reference identification . . : : . —— , risk factors for mortality and influence of delayed receipt of effective antimicrobial therapy on clinical outcome. Clinical
il - - ions includi tori - e Asshown in Table 3, the antimicrobial class for therapy most often selected for treatment SEREERE e Sl SUige) U4 223 e Emergency intra-abdorminal surgery 83.9 80.8 0.69 Infectious Disease 37: 745-751.
and susceptibility testing methods in two locations including the monitoring laboratory (JMI Laboratories, North ’ Py > CrsiEs @y o EeEaT e 6.4 302 0.007 Gastrostomy or jejunostomy tube 81.6 8 1 0.94
Liberty, lowa, USA). of both ESBL and non-ESBL cases was the carbapenems (imipenem and meropenem), Prior length of hospital stay > 10 days 85.4 83.6 0.79 Prior length of hospital stay > 10 days 81.7 85.2 0.79° Karas JA, Pillay DG, Muckart D, Sturm AW. (1996). Treatment failure due to extended spectrum B-lactamase. Journal of
d al 28.8% (51 - ) ' ' . Antimicrobial Chemotherapy 37:203-204.
used alone 28.8% (51 cases). Prior ICU stay 42.5 65.1 0.01 Prior ICU stay 82.8 80.6 0.71
SlTISCGK?th.IhtV Testing Me.thods: AII. Eiwteroi)acterlaceae strairis were tested .by ihe NCCLS M7-A6 .(2003) broth - Among ESBL cases, carbapenem monotherapy and combination therapy (with a Malignancy 5.7 20.0 0.46 Malignancy 85.3 81.0 0.56 Leibovici L, Shraga I, Drucker M, Konigsberger H. Samra Z, Pitlik SD. (1998). The benefit of appropriate empirical antibiotic
microdilution method using 27 antimicrobial agents. In addition, ESBL testing included the following: fluoroquinolone or an aminoglycoside) accounted for 32.4 and 13.2% of regimens, Presence of intravascular catheters 86.1 87.2 0.79° Presence of intravascular catheters 80.7 95.2 0.13° treatment in patients with bloodstream infection. Journal of Internal Medicine 244:379-386.
- Orgainlsms meeting the NCCLS -Screenlng criteria as a possible ESBL producer were further tested by the respectively. Presence of urinary catheters 60.0 1.9 0.18 Presence of urinary catheters 80.6 87.5 0.29 MacArthur RD, Miller M, Albertson T, Panacek E, Johnson D, Teoh L, Barchuk W. (2004). Adequacy of early empiric antibiotic
5 _(i:_ciinflrmaiiocriy cIavuI'anate'-tlnfilbltlon mei[hod. fotaxi ftazidi ftri MIC at > 2 - Among non-ESBL cases, fluoroquinolones and B-lactam/B-lactamase inhibitor combination Prior antibiotics 81.8 87.9 0.39° Prior antibiotics 80.1 90.5 0.37° treatment and survival in severe sepsis: experience from the MONARCS trial. Clinical Infectious Disease 38:284-288.
. The applied screening criteria were: aztreonam or cefotaxime or ceftazidime or ceftriaxone at> _ _ _ 0 . Prior nursing home sta 121 8.9 0.50° Prior nursing home stay 64.3 83.0 0.148
Hg/mL. accounted for highest proportion of treatment regimens (24-4 and 22.0%, respectlvely). Transplanta?ion y 5.9 6.7 1.00° Transplantation 60.0 83.3 0.08° National Committee for Clinical Laboratory Standards. (2003). Methods for dilution antimicrobial susceptibility tests for
. R , _ ) - : . . . . :
BIODISK, Solna, Sweden) with two substrates. As shown in Table 4, OUt_ComeS were similar between rion ESBL and ESBL cases for clinical a. Fisher’s exact test was computed in place of Pearson Chi-square since more than one-fifth of fitted cells were sparse (frequency < 5). a. Fisher’s exact test was computed in place of Pearson Chi-square since more than one-fifth of fitted cells were sparse (frequency < 5). National Committee for Clinical Laboratory Standards. (2004). Performance standards for antimicrobial susceptibility testing.
4. Confirmed strains using NCCLS guidelines were entered into the study protocol. response as well as attributable and all-cause mortality. 14" informational supplement M100-S14. Wayne, PA: NCCLS.




