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Clinical characteristics of children who visited the emer gency
department with extended-spectrum beta-lactamase-producing
Escherichia coli urinary tract infection and itsrisk factors
Sang-hwa Hong, Hyo-bin Kim, Hee Won Chueh

Department of Pediatrics, Dong-A University College of Medicine, 26 Daesingongwon-ro, Seo-gu, Busan, Korea

Purpose: To identify the differences in features between children with urinary tract infection (UTI) caused by extended-spec-
trum beta-lactamases (ESBL )-positive and -negative Escherichia coli, and analyze risk factors for the former infection.

M ethods. We reviewed medical records of children younger than 36 months with E. coli UTI who visited the emergency
department from January 2012 through January 2019. Differences in variables regarding clinical, laboratory, and microbio-
logic (i.e, ESBL-positive E. coli on urine culture) features, and outcomes between the ESBL-positive and -negative groups
wereidentified. Factors associated with ESBL-positive E. coli infection were analyzed by logistic regression.

Results: The children were classified into the ESBL-positive (n = 151) and -negative (n = 40) groups. The former group
showed higher frequency of prior UTI (P = 0.038) without other differences between the groups. The median counts of white
blood cells, absolute neutrophils, and absolute lymphocytes were higher in the ESBL -positive group than in the other group
(P = 0.009, 0.022, and 0.027, respectively). The former group showed longer median hospital length of stay (11.0 days
[interquartile range, 8.9-12.0] vs. 6.0 [5.0-7.0]; P < 0.001), and more frequent recurrence per child (3.0 [2.5-3.0] vs. 1.0 [1.0-
1.8]; P=0.047) and presence of vesicoureteral reflux (27.5% vs. 13.2%; P = 0.001). L ogistic regression showed leukocytoss
(odds retio, 12.85; 95% confidence interval, 1.04-157.69) and vesicoureteral reflux (4.00; 1.19-13.43) as the factors for

ESBL -positive E. cali infection.

Conclusion: The ESBL-positive group showed significantly higher leukocyte count and rate of vesicouretera reflux than the
ESBL -negative group. For children with these features, empirica antibiotics should be chosen in consideration of the resis

tant bacteria.
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Fig. 1. Annual distribution of the children with urinary tract infection showing the increasing trend of the number of ESBL-producing
Escherichia coli infection. ESBL : extended-spectrum beta-lactamases.

Table 1. Clinical characteristics of the children with Escherichia coli UTI

Variable ESBL (-) (N = 151) ESBL (+) (N = 40) P value
Boy 102 (67.5) 28 (70) 0.465
Age, mo 35(2.2-5.4) 45 (2.5-6.8) 0.053
Prior hospitalization 25 (16.6) 9(22.5) 0.057
Prior UTI 9(6.0) 6 (15.0) 0.038
Comorbidity* 25 (16.6) 11 (27.5) 0.084
Indwelling device 0(0) 0(0) NA
Fever 147 (97.4) 39 (97.5) 0.726
Peak temp, ° C 38.9(38.3-39.1) 38.9(38.4-39.3) 0.161
Fever duration, d 2.0(1.0-3.0 3.0(2.0-4.0 0.104
CVA tenderness/pain 2(13) 0(0) NA
Febrile seizure 10 (6.6) 4(10.0) 0.331
Diarrhea 10 (6.6) 2(5.0) 0.286

Values are expressed as numbers (%) or medians (interquartile ranges).
* See details in appendix 1, https://doi.org/10.22470/pem;j.2020.00045.
UTI: urinary tract infection, ESBL: extended-spectrum beta-lactamases, CVA: costovertebral angle.
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Table 2. Laboratory findings of the children with Escherichia coli UTI

Variable ESBL (-) (N = 151) ESBL (+) (N = 40) Pvaue
WBC count/,L 14,870 (11,505-18,375) 16,225 (13,147-20,690) 0.009
Seg. neutrophil, % 50.8 (40.4-58.8) 52.4 (42.9-59.7) 0.342
Lymphocyte, % 36.2 (27.3-45.1) 38.2 (27.5-45.6) 0.367
ANC, /uL 7,220.0 (4,993.7-9,735.1) 8,171.1 (5,511.3-10,930.3) 0.022
ALC, /uL 5,003.2 (3,634.8-7,121.1) 5,831.1 (4,328.7-6,787.1) 0.027
Hemoglobin, g/dL 10.8 (10.0-11.6) 11.0 (9.9-11.3) 0.272
Platelet, x 10°/L 391.0 (317.0-482.5) 405.0 (327-464.5) 0.382
CRP, mg/dL 3.41 (1.83-6.67) 4.91 (2.09-7.93) 0.112
NTL ratio 1.40 (0.92-2.20) 1.33(0.90-2.12) 0.470
NTP ratio 17.59 (13.15-25.46) 18.86 (15.19-27.84) 0.101

Values are expressed as medians (interquartile ranges).

UTI: urinary tract infection, ESBL: extended-spectrum beta-lactamases, WBC: white blood cell, Seg. Neutrophil: segmented neu-
trophil, ANC: absolute neutrophil count, ALC: absolute lymphocyte count, CRP: C-reactive protein, NTL: neutrophil-to-lympho-

cyte, NTP: neutrophil-to platelet.

Table 3. Outcomes of the children with Escherichia coli UTI

Variable ESBL (-) (N = 151) ESBL (+) (N = 40) Pvalue
Hospital LOS, d 6.0 (5.0-7.0) 11.0(8.9-12.0) <0.001
(+) Blood culture 5(3.3) 1(2.5) 0.603
In-hospital mortality 0 0 NA

Severeinfection 0 0 NA

Recurrent UTI 9(6.0) 6 (15.0) 0.059
No. of recurrence per child* 1.0(1.0-1.8) 3.0(25-3.0 0.047
Vesicoureteral reflux 20(13.2) 11 (27.5) 0.001
Hydronephrosis 55 (36.4) 17 (42.5) 0.364
Renal scar 69 (45.7) 22 (55.0) 0.263

Values are expressed as numbers (%) or medians (interquartile ranges).
* These results were derived only for the patients who experience recurrence of UTI.
UTI: urinary tract infection, ESBL : extended-spectrum beta-lactamases, LOS: length of stay.
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Fig. 2. Choice of empirical antibiotics. It is notable that 18 of the 40 children (45.0%) with ESBL-producing Escherichia coli infec-
tion underwent appropriate empirical antibiotic therapy. UTI: urinary tract infection, ESBL: extended-spectrum beta-|actamases.

Table 4. Risk factors for the occurrence of extended-spectrum beta-lactamases-positive Escherichia coli UTI

Univariable analysis

Multivariable analysis

Odds ratio* Pvalue Odds ratio* Pvalue

Leukocytosis (> 12,000/L) 3.94 (1.32-11.72) 0.014 12.85 (1.04-157.69) 0.046
Having vesicoureteral reflux 4.46 (1.83-10.89) 0.001 4.00 (1.19-13.43) 0.024
High ALC (> 4,000/.L) 4.59 (1.54-13.60) 0.006 6.14 (0.89-42.04) 0.064
No. of recurrence per child 1.63(0.95-2.80) 0.073 2.74 (0.20-36.11) 0.442
Prior urinary tract infection 2.99 (1.06-8.44) 0.038 1.59 (0.26-9.73) 0.616
High ANC (> 2,000/,.L) 2.14(1.01-4.53) 0.029 1.00 (1.00-1.00) 0.764

* Values are expressed as point estimates and 95% confidence intervals.

UTI: urinary tract infection, Cl: confidence interval, ALC: absolute lymphocyte count, ANC: absolute neutrophil count.

Tableb5. Clinical characteristics of the children with recurrent UTI
Variable ESBL (-) (N=9) ESBL (+) (N =6) P value
Boy 7 4 0.543
Age, mo 24(1.2-4.8) 3.3(2.6-8.1) 0.267
Timeto recurrent UTI, d 114 (40.7-122.3) 77 (42.1-126.1) 0.131
No. of recurrence per child 1.0(1.0-1.8) 3.0(25-3.0) 0.047
ESBL (+) onrecurrent UTI 4 5 0.169

Values are expressed as numbers or medians (interquartile ranges).

UTI: urinary tract infection, ESBL: extended-spectrum beta-lactamase.
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