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Abstract 39 

Purpose. The incidence of infections caused by extended-spectrum 40 

beta-lactamase-producing Enterobacteriaceae (ESBL-PE) has been recently increasing 41 

worldwide. ESBL-PE bacteremia has been associated with high mortality and has thus 42 

become a clinically critical issue. Accordingly, ESBL-PE strains with low susceptibility 43 

to piperacillin/tazobactam (PTZ) are a concern in clinical practice. This study aimed to 44 

assess the prognostic factors of patients with bacteremia due to ESBL-PE as well as the 45 

antimicrobial susceptibility, particularly to PTZ, among ESBL-PE strains.  46 

Methods. A total of 65 patients with ESBL-PE bacteremia who were admitted to Osaka 47 

City University Hospital between January 2011 and April 2017 were enrolled and 48 

divided into the survivor group (n=52) and nonsurvivor group (n=13). The medical 49 

records of these patients were retrospectively reviewed.  50 

Results: The survivor group (mean age: 66.2 years) included 26 men, while the 51 

nonsurvivor group (mean age: 45.2 years) included 5 men. The male-to-female ratio, 52 

age, underlying disease, leukocyte count, C-reactive protein level, and treatment did not 53 

differ between the two groups. Multivariate analysis showed that the independent 54 

predictors associated with hospital mortality of ESBL-PE bacteremia were sepsis 55 

(p=0.047) and febrile neutropenia (FN) (p=0.008). Further, the minimum inhibitory 56 

concentration values of ESBL-PE isolates in nonsurvivors tended to be higher than 57 
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those in survivors.  58 

Conclusions: Sepsis and FN were independent predictors of hospital mortality in 59 

ESBL-PE bacteremia; thus early assessment of these conditions is important. 60 

Furthermore, PTZ should be used with caution in cases of ESBL-PE strains with low 61 

susceptibility to the drug. 62 

 63 

 64 

Keywords 65 
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Introduction  77 

Extended-spectrum beta-lactamase (ESBL) are enzymes that confer resistance to most 78 

beta-lactam antibiotics including penicillins, cephalosporins, and monobactams [1].  79 

ESBL are produced by the Enterobacteriaceae, predominantly in Escherichia coli and 80 

Klebsiella pneumoniae [2]. In recent years, the incidence of infections caused by 81 

ESBL-producing Enterobacteriaceae (ESBL-PE) are increasing worldwide [3]. 82 

ESBL-PE bacteremia has been associated with high mortality and has thus become a 83 

clinically critical issue. Previous studies reported a mortality rate of approximately 84 

15%–30% in patients with ESBL-PE bacteremia [4-7]. Therefore, determining the 85 

predictors of ESBL-PE bacteremia mortality is important in clinical practice.    86 

 Carbapenems have become widely used as the primary drug of choice for treating 87 

severe infections caused by ESBL-PE [8]. However, because of the emergence and 88 

spread of carbapenemase-producing bacteria, there has been increasing interest in 89 

determining potential alternatives to carbapenems [9]. Previous reports showed that 90 

β-lactam/β-lactamase inhibitors, including piperacillin/tazobactam (PTZ), are clinically 91 

reliable for the treatment of infections caused by ESBL-PE [10, 11]. The 2016 Clinical 92 

and Laboratory Standards Institute (CLSI) set a PTZ breakpoint of ≤16 μg/mL for 93 

ESBL-PE [12]. However, some studies have recently reported a decreased clinical 94 

efficacy of PTZ for bacteremia caused by ESBL-PE in the presence of isolates with high 95 
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minimum inhibitory concentrations (MICs) [9, 13, 14]. Some studies reported that the 96 

30-day mortality in patients treated with PTZ as empiric therapy for bacteremia caused 97 

by ESBL E. coli was lower for isolates with low MIC than those with high MIC [9, 13].  98 

Furthermore, another report suggested that a lower PTZ MIC value was recommended 99 

as a breakpoint for bacteremia caused by ESBL-PE [14]. 100 

 In the present study, we investigated the clinical characteristics of patients with 101 

bacteremia due to ESBL-PE in a tertiary hospital, including the prognostic factors for 102 

infection and isolate antimicrobial susceptibility, particularly to PTZ.  103 

 104 

Materials and methods 105 

The medical records of 65 patients with ESBL-PE bacteremia who had been admitted to 106 

Osaka City University Hospital between January 2011 and April 2017 were 107 

retrospectively reviewed. The age, sex, underlying disease, clinical features, patient 108 

medication records, and prognosis were evaluated. If ESBL-PE had been isolated on 109 

multiple occasions within a six-year period in the same patient, only the first episode of 110 

ESBL-PE bacteremia was reviewed. This study was approved by the Ethics Committee 111 

of Osaka City University, and the thesis was approved on October 4, 2017 (Approval 112 

number: 3868). The need for written informed consent was waived owing to the 113 

retrospective nature of the study. 114 
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 115 

Definition of bacteremia 116 

Bacteremia was defined as one or more positive blood cultures from patients with 117 

clinical signs of infection, such as fever, shaking chills, and sweats with or without local 118 

signs and symptoms [15]. A patient was diagnosed with ESBL-PE urinary tract infection 119 

(UTI) when the clinical and diagnostic findings included two more of following: 1) 120 

ESBL-PE confirmed in a urine specimen, 2) clinical manifestations suggestive of UTI, 121 

and 3) imaging findings suggestive of pyelonephritis. Symptoms and urinary findings 122 

including dysuria, suprapubic pain, hematuria, flank pain, costovertebral-angle 123 

tenderness, nausea or vomiting, and pyuria or bacteriuria are characteristic of UTI [16]. 124 

Further, the imaging findings including perinephric stranding, renal swelling, thickening 125 

of Gerota’s fascia, and a segmental poor enhancement region are characteristic of 126 

pyelonephritis [17]. The diagnosis of ESBL-PE biliary tract infection was made when 127 

the clinical and diagnostic findings included three or more of the following: 1) fever 128 

and/or chills, 2) laboratory evidence of an inflammatory response, 3) jaundice or 129 

abnormal liver chemistries,4) biliary dilation or evidence of an etiology observed on 130 

imaging, 5) ESBL-PE isolated from a bile specimen.  131 

 132 

Assessment of laboratory data 133 
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If the initial blood culture was positive, then the leukocyte count, the neutrophil count, 134 

C-reactive protein levels, and albumin levels were assessed within 2 days of the culture. 135 

Neutropenia was defined as a neutrophil count of <500/μL. The 2016 Sepsis-3 136 

definitions were applied in the present study [18].  137 

 138 

Identification of bacteria 139 

All ESBL-PE isolates were identified via colony morphologic analysis and gram 140 

staining. Isolate identification and antimicrobial susceptibility were confirmed using the 141 

MicroScan WalkAway-96 SI (Beckman Coulter, Inc., Brea, CA, USA). The MICs were 142 

determined using a dilution antimicrobial susceptibility test in accordance with the 143 

manufacturer’s instructions (Eiken Chemical, Japan). All plates were incubated at 35°C 144 

overnight (16–20 hours). The results were interpreted according to the 2016 CLSI 145 

breakpoints. 146 

 147 

Antimicrobial treatments 148 

The attending physician determined the appropriate initial antimicrobial treatment 149 

regimen. Antimicrobial treatment administered within five days after bacteremia onset 150 

was defined as empirical therapy and that administered afterward as definitive therapy 151 

[19]. Inappropriate antibiotic therapy was defined as not matching in vitro susceptibility 152 
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according to the criteria of CLSI.  153 

 154 

Statistical analysis 155 

Patient characteristics, blood examination data, and treatments were compared between 156 

the survivor group and nonsurvivor group. Chi-square tests were used for univariate 157 

comparison of categorical data. Variables with a p-value <0.1 in the univariate analyses 158 

were considered for inclusion in the backward, stepwise, multivariate logistic 159 

regressions using EZR (Saitama Medical Center, Jichi Medical University, Saitama, 160 

Japan), a graphical interface for R (The R Foundation for Statistical Computing, Vienna, 161 

Austria, version 3.3.1), to determine the independent predictors of hospital mortality of 162 

ESBL-PE bacteremia. More precisely, it is a modified version of R commander (version 163 

2.3-0) that includes the statistical functions frequently used in biostatistics. P values 164 

<0.05 indicated a statistically significant difference. 165 

 166 

Results 167 

Clinical characteristics and laboratory findings 168 

The clinical characteristics and laboratory findings of the 65 patients with ESBL-PE 169 

bacteremia are summarized in Table 1. The cohort included 31 men and 34 women, and 170 

the mean age was 62.0 years. Of all infections, 55 (84.6%) were caused by E. coli, 6 171 
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(9.2%) by K. pneumoniae, 2 (3.1%) by Proteus mirabilis, 1 (1.5%) by Enterobacter 172 

cloacae, and 1 (1.5%) by Citrobacter amalonaticus. Of the 65 patients with ESBL-PE 173 

bacteremia, 42 (64.6%) had malignancy; 14 (21.5%) had diabetes mellitus; 20 (30.8%) 174 

had sepsis; and 12 (18.5%) had febrile neutropenia (FN). A total of 28 (43.1%) patients 175 

had received immunosuppressive drug or corticosteroid, and 23 (35.4%) were treated 176 

with antibiotics 60 days prior to isolation. The most frequent clinical manifestation of 177 

ESBL-PE infection was UTI (n=29 patients; 44.6%). The hospital mortality rates of the 178 

infected patients was 20.0%.   179 

 180 

Treatment 181 

The empirical and definitive therapies against ESBL-PE bacteremia are summarized in 182 

Table 2. The most frequently used antibiotic as both empirical and definitive therapy 183 

was carbapenems (35.4% and 58.1%, respectively).  184 

  185 

Antimicrobial susceptibility 186 

The MIC50 and MIC90 values of the various antimicrobial agents against ESBL-PE are 187 

shown in Table 3. The MIC50 and MIC90 values of meropenem were both ≤0.06 μg/mL 188 

and that of doripenem were both ≤0.06 μg/mL. Meanwhile, The MIC50 and MIC90 189 

values of PTZ were 2 μg/mL and 4 μg/mL, respectively. The MICs of PTZ against the 190 
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ESBL-PE in survivors or nonsurvivors are shown in Table 4. The percentage of 191 

ESBL-PE isolates with MIC ≤1 was lower in nonsurvivors than that in survivors (10.0% 192 

vs 23.3%). By contrast, the percentage of ESBL-PE isolates with MIC ≥8 was higher in 193 

nonsurvivors than that in survivors (20.0% vs 6.7%). 194 

 195 

Prognostic factors 196 

Univariate analysis of predictors associated with hospital mortality of ESBL-PE 197 

bacteremia are shown in Table 5. The male-to-female ratio, mean age, underlying 198 

disease, and treatment did not differ between survivors and nonsurvivors. However, FN 199 

was a predictor of hospital mortality (p=0.01). The independent predictors of hospital 200 

mortality of ESBL-PE bacteremia according to multivariate analysis were sepsis 201 

(p=0.047) and FN (p=0.008) (Table 6). The use of PTZ as empirical or definitive 202 

therapy was not associated with hospital mortality.  203 

 204 

Discussion 205 

The results of our study revealed the following. First, sepsis and FN were independent 206 

predictors of hospital mortality in ESBL-PE bacteremia. Second, ESBL-PE MICs of 207 

PTZ in nonsurvivors tended to be higher than those in survivors.  208 

 Some studies reported that the presence of sepsis or septic shock is an independent 209 
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predictor of mortality in patients with ESBL-PE bacteremia [5, 20, 21]. Wang et al. [20] 210 

reported that gram-negative bacilli could cause severe sepsis and death, in particular, 211 

ESBL-PE bacteremia was associated with severe outcomes. A previous report has 212 

shown that endotoxin, a toxin of gram-negative bacilli, induced inflammatory cytokines 213 

and caused sepsis and progression to multiple organ dysfunction [22]. Furthermore, Lee 214 

et al. [23] reported that inappropriate empirical antibiotic therapy was strongly related to 215 

poor outcomes in patients with ESBL-PE bacteremia. These findings suggest that sepsis 216 

caused by ESBL-PE bacteremia has high mortality rate. In our study, the percentage of 217 

nonsurvivors with sepsis or inappropriate empirical antibiotic therapy were relatively 218 

high (53.8% and 46.2%, respectively). However, many of the previous studies have 219 

used the conventional definition of sepsis, and the relationship between the mortality of 220 

ESBL-PE bacteremia and sepsis as defined in the 2016 CLSI guidelines has not been 221 

adequately investigated. In the present study, although mortality of ESBL-PE 222 

bacteremia was suggested to be related to sepsis, we believe that more cases should be 223 

collected to confirm this relationship.  224 

 A previous report showed that the presence of neutropenia was associated with 30-day 225 

mortality in patients with ESBL-producing E. coli bacteremia [7]. Kim et al. [24] 226 

reported that patients with neutropenic fever tended to have prolonged hospital stay and 227 

prior use of broad-spectrum cephalosporins, thus increasing the risk for acquiring 228 
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ESBL-PE and ESBL-PE bacteremia in this patient population. Furthermore, some 229 

studies reported that neutropenia was a prevalent complication in immunocompromised 230 

patients and was associated with the increased risk of life-threatening bacteremia 231 

infection and high morbidity and mortality [25, 26]. The findings of previous reports 232 

suggested high mortality due to ESBL-PE bacteremia in patients with febrile 233 

neutropenia. By contrast, Wang et al. [20] reported that the presence of neutropenia in 234 

patients with ESBL-PE bacteremia was not associated with an increase in the mortality 235 

rate. This result was attributed to the use of carbapenem, which is the most 236 

recommended antibiotic for bacteremia in FN patients, in 91% of patients and the early 237 

shift of definitive antimicrobial therapy to appropriate therapy. In our study, although 238 

most FN patients with ESBL-PE bacteremia received appropriate therapy against 239 

ESBL-PE, the utilization rates of carbapenems as both an empirical and definitive 240 

therapy were relatively low (50.0% and 60.0%, respectively). Therefore, we speculated 241 

that FN was an independent predictor of hospital mortality of ESBL-PE bacteremia.  242 

Rodríguez-Baño et al. [13] reported that the 30-day mortality in patients empirically 243 

treated with PTZ for bacteremia caused by ESBL E. coli was only 4.5% if MIC was 244 

≤4 μg/mL, or 23% if the MIC was >4 μg/mL. Retamar et al. [9] showed that the 30-day 245 

mortality in patients who received PTZ as empiric therapy for bacteremia with a 246 

non-urinary focus caused by ESBL E. coli was significantly lower for isolates with MIC 247 
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of ≤2 μg/mL than those with higher MIC (0% vs 41.1%). Furthermore, a previous study 248 

reported that the microbiological and clinical efficacy of PTZ with MICs of ≤8 μg/mL 249 

for bacteremia caused by ESBL-PE was significantly higher than that of MICs of 250 

≥16 μg/mL and suggested the need to revise the PTZ breakpoint for ESBL-PE [14]. 251 

These findings suggest that the clinical efficacy of PTZ for bacteremia caused by 252 

ESBL-PE was higher for isolates with low PTZ MIC than those with high PTZ MIC. In 253 

the present study, the PTZ MICs against ESBL-PE in nonsurvivors were higher than 254 

those of survivors (MIC50: 4, 2 and MIC90: 8, 4, respectively). Furthermore, two 255 

(20.0%) ESBL-PE isolates in nonsurvivors exhibited low susceptibility to PTZ (MICs 256 

≥8 μg/mL). One corresponding patient received PTZ therapy until the end of treatment 257 

and died. Although PTZ may be administered for bacteremia caused by ESBL-PE, the 258 

findings of previous reports suggest that PTZ should be administered with caution in 259 

ESBL-PE strains with low susceptibility to the antibiotic.  260 

 Our study had several limitations. First, we primarily assessed E. coli bacteremia, 261 

which accounted for majority of ESBE-PE bacteremia in our cohort. It is necessary to 262 

determine the numbers of patients with bacteremia caused by other ESBL-PE such as K. 263 

pneumoniae and P. mirabilis. Second, as this study was conducted only in patients in a 264 

tertiary hospital, there was a selection bias. Future studies are necessary to determine 265 

the numbers of patients with bacteremia caused by ESBL-PE in a community hospital 266 
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setting. Third, we conducted this retrospective study primarily with the aim of 267 

investigating the predictors of hospital mortality of ESBL-PE bacteremia. Future 268 

prospective studies are necessary to compare the efficacy of carbapenems and PTZ for 269 

the treatment of bacteremia caused by ESBL-PE. 270 

 271 

Conclusion  272 

The results of our study demonstrated that sepsis and FN were independent predictors 273 

of hospital mortality in ESBL-PE bacteremia. Therefore, early assessment of sepsis or 274 

FN is important in patients with ESBL-PE bacteremia. Although PTZ may be 275 

administered for bacteremia caused by ESBL-PE, it should be administered with 276 

caution in ESBL-PE strains with low susceptibility to the antibiotic. 277 
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Tables 379 

Table 1. Clinical characteristics and laboratory findings of the patients with ESBL-PE 380 

bacteremia 381 

 382 

Variables                                      Value 383 

Sex (male/female)           31/34    384 

  385 

Mean age (years)      62.0 ± 18.5 386 

Bacterial strains, n(%) 387 

 Escherichia coli     55 (84.6%) 388 

 Klebsiella pneumoniae     6 (9.2%) 389 

 Proteus mirabilis     2 (3.1%) 390 

 Enterobacter cloacae     1 (1.5%) 391 

 Citrobacter amalonaticus    1 (1.5%)              392 

Underlying disease, n(%) 393 

 Malignancy      42 (64.6%) 394 

  Hematological      15 (23.1%)              395 

 Immunosuppressive drug or corticosteroid use  28 (43.1%)       396 

 Diabetes mellitus     14 (21.5%) 397 

Chronic renal failure     12 (18.5%)       398 

 Cardiovascular disease     10 (15.4%) 399 

 Digestive disease     10 (15.4%) 400 

 Central nervous system disease    9 (13.8%) 401 

 Respiratory disease     8 (12.3%) 402 

 Endocrine disease     5 (7.7%)       403 

 Autoimmune disease     3 (4.6%)       404 

 Others       18 (27.7%)      405 

Leukocyte count (/μL)            9007.7 ± 6603.3 406 

Neutrophil count (/μL)           7484.6 ± 5775.2 407 

CRP (mg/dL)            11.1 ± 9.2 408 

Alb (g/dL)      2.9 ± 0.7      409 

Sepsis, n(%)      20 (30.8%)  410 

Febrile neutropenia, n(%)     12 (18.5%)     411 

Use of antibiotics prior to isolation , n(%)   52 (80.0%)       412 

Quinolones      23 (35.4%)  413 
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Anti-MRSA agents     17 (26.2%)       414 

 Third-generation cephalosporins    16 (24.6%)         415 

 Carbapenems      13 (20.0%)     416 

 Fourth-generation cephalosporins                12 (18.5%)  417 

 Sulfamethoxazole/trimethoprim    12 (18.5%)      418 

 Second-generation cephalosporins         10 (15.4%) 419 

 Sulbactam/ampicillin     7 (10.8%) 420 

 Piperacillin/Tazobactam     5 (7.7%)       421 

None             13 (20.0%)       422 

 Others       7 (10.8%)        423 

Nosocomial infection, n(%)    50 (76.9%)    424 

Hospitalization within 90 days, n(%)         23 (35.4%) 425 

Central venous catheter, n(%)    25 (38.5%) 426 

Urinary catheter, n(%)     22 (33.8%)  427 

Surgery, n(%)      17 (26.2%)   428 

Polymicrobial infection, n(%)    4 (6.2%)            429 

Infection site, n(%) 430 

 Urinary tract                     29 (44.6%)       431 

Biliary tract           6 (9.2%)  432 

Wound infection     5 (7.7%)       433 

Intravascular device         2 (3.1%)        434 

Others            6 (9.2%)        435 

Unknown           17 (26.2%)               436 

Hospital mortality, n(%)     13 (20.0%)        437 

*Data are presented as mean ± SD 438 

Abbreviations: Alb: albumin, CRP: C-reactive protein, ESBL-PE: extended-spectrum 439 

beta-lactamase-producing Enterobacteriaceae, MRSA: methicillin-resistant 440 

Staphylococcus aureus, SD: standard deviation 441 

 442 

 443 

 444 

 445 

 446 

 447 

 448 
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Table 2. Empiric and definitive therapy against ESBL-PE bacteremia  449 

 450 

Antibiotic                              Empiric therapy, n(%)             Definitive 451 

therapy, 452 

n(%) a 453 

Carbapenems                 23 (35.4%)      36 (58.1%)                   454 

Piperacillin/Tazobactam     9 (13.8%)       9 (14.5%)                   455 

 Fourth-generation cephalosporins    6 (9.2%)       1 (1.6%)                                     456 

 Third-generation cephalosporins    8 (12.3%)       3 (4.8%)                    457 

 Cefmetazole                          4 (6.2%)       8 (12.9%)                    458 

Quinolones                        4 (6.2%)                 1 (1.6%) 459 

Flomoxef      3 (4.6%)                 2 (3.2%) 460 

 Others                         8 (12.3%)       2 (3.2%)                                   461 

aThree patients died before definitive therapy.  462 

Abbreviation: ESBL-PE: extended-spectrum beta-lactamase-producing 463 

Enterobacteriaceae  464 

 465 

 466 

  467 
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Table 3. ESBL-PE MICs 468 

Antibiotic                      MIC range (μg/mL)       MIC50          MIC90                                             469 

Piperacillin/Tazobactam    ≤1–8     2   4                  470 

Cefmetazole             ≤0.25–8    1   4              471 

Flomoxef               ≤1     ≤1   ≤1                  472 

Levofloxacin           ≤0.06–≥4   ≥4            ≥4             473 

Sitafloxacin      ≤0.06–≥4   1       1                 474 

 Meropenem     ≤0.06   ≤0.06   ≤0.06    475 

 Doripenem     ≤0.06–0.12          ≤0.06   ≤0.06  476 

 Faropenem     ≤0.5–2   1   2 477 

 Fosfomycin     ≤0.5–≥8   2   ≥8 478 

 Amikacin     ≤1–≥8   4   4 479 

 Gentamicin     ≤0.5–≥4   2   ≥4 480 

Sulfamethoxazole/trimethoprim   ≤0.5–≥4   ≥4            ≥4  481 

Minocycline     ≤0.25–≥4   2   ≥4 482 

*40 strains were preserved. 483 

Abbreviations: ESBL-PE: extended-spectrum beta-lactamase-producing 484 

Enterobacteriaceae, MICs: minimum inhibitory concentrations  485 
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Table 4. MICs of piperacillin/tazobactam against the ESBL-PE in survivors and nonsurvivors 486 

Variables                           MIC (μg/mL)                                                            487 

   ≤1  2  4  8  16  MIC50          MIC90488 

    489 

 Survivors a      7 (23.3%)     14 (46.7%)     7 (23.3%)      2 (6.7%)       0 (0%)          2    4 490 

                      491 

Nonsurvivors b      1 (10.0%)      4 (40.0%)     3 (30.0%)      2 (20.0%)       0 (0%)    4    8     492 

a30 strains were preserved. 493 

b10 strains were preserved. 494 

ESBL-PE: extended-spectrum beta-lactamase-producing Enterobacteriaceae, MICs: minimum inhibitory concentrations 495 

 496 

 497 

  498 
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Table 5. Univariate analysis of predictors of hospital mortality of ESBL-PE bacteremia 499 

 500 

Variables                                     Survivors (n=52)      Nonsurvivors (n=13) p-value a  501 

Male sex                  26 (50.0%)       5 (38.5%)        0.66  502 

Age ≥ 70 years            23 (44.2%)       2 (15.4%)   0.11 503 

Non Escherichia coli     8 (15.4%)       2 (15.4%)  1.00 504 

Underlying disease 505 

 Malignancy            33 (63.5%)       9 (69.2%)        0.95 506 

Hematological      9 (17.3%)       21 (46.2%)       0.06 507 

Immunosuppressive drug or corticosteroid use  19 (36.5%)       9 (69.2%)        0.06 508 

 Diabetes mellitus     11 (21.1%)       3 (23.1%)        1.00 509 

 Chronic renal failure      11 (21.1%)       1 (7.7%)         0.47 510 

 Cardiovascular disease      8 (15.4%)       2 (15.4%)        1.00 511 

Digestive disease      10 (19.2%)       0 (0%)   0.20           512 

Central nervous system disease     8 (15.4%)       1 (7.7%)         0.79 513 

 Respiratory disease       6 (11.5%)       2 (15.4%)        1.00 514 

Endocrine disease            4 (7.7%)       1 (7.7%)         1.00 515 

Autoimmune disease            2 (3.8%)       1 (7.7%)         1.00 516 

Leukocyte count ≥ 12000 (/μL)       16 (30.8%)       2 (15.4%)   0.45 517 

CRP ≥ 10 (mg/dL)           22 (42.3%)          6 (46.2%)   1.00        518 

Alb ≤ 2.5 (g/dL)                           18 (34.6%)       6 (46.2%)        0.65 519 

Sepsis       13 (25.0%)          7 (53.8%)   0.09 520 

Febrile neutropenia     6 (11.5%)           6 (46.2%)   0.01 521 
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Nosocomial infection     38 (73.1%)       12 (92.3%)       0.27 522 

Hospitalization within 90 days     19 (36.5%)       4 (30.8%)        0.95 523 

Central venous catheter     18 (34.6%)       7 (53.8%)        0.34 524 

Urinary catheter      16 (30.8%)       6 (46.2%)        0.47 525 

Surgery       13 (25.0%)       4 (30.8%)        0.94 526 

Polymicrobial infection     4 (7.7%)       0 (0%)         0.70 527 

Non-urinary tract infection    27 (52.0%)       9 (69.2%)   0.42 528 

Empirical therapy 529 

Carbapenems       18 (34.6%)       5 (38.5%)        1.00 530 

Piperacillin/tazobactam      7 (13.5%)       2 (15.4%)        1.00 531 

Definitive therapy b 532 

Carbapenems       29 (55.8%)       7 (70.0%)        0.63 533 

Piperacillin/tazobactam      8 (15.4%)       1 (10.0%)        1.00 534 

Inappropriate empirical therapy    19 (36.5%)       6 (46.2%)  0.75 535 

Inappropriate definitive therapy b    2 (3.9%)       1 (10.0%)  0.98 536 

a Chi-square test. 537 

b Three patients died before definitive therapy. 538 

Alb: albumin, CRP: C-reactive protein, ESBL-PE: extended-spectrum beta-lactamase producing Enterobacteriaceae 539 

 540 

 541 

  542 
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Table 6. Multivariate analysis of predictors associated with hospital mortality of ESBL-PE bacteremia 543 

  544 

Predictor                           OR (95% CI)           p-value 545 

Hematological malignancy         ND     ND 546 

Immunosuppressive drug or corticosteroid use        ND     ND 547 

Sepsis        4.08 (1.02–16.4)   0.047 548 

Febrile neutropenia     7.52 (1.70–33.1)   0.008 549 

CI: confidence interval, ESBL-PE: extended-spectrum beta-lactamase-producing Enterobacteriaceae,  550 

ND: not detected, OR: odds ratio 551 
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