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ABSTRACT

Purpose: Urinary tract infections (UTIs) are the most common serious bacterial infections

in young infants. Lumbar puncture (LP) has been used to diagnose coexisting meningitis in
infants under 90 days of age with suspected UTI in many hospitals. However, the incidence
of bacterial meningitis associated with UTISs is low. We aimed to describe the prevalence of
concomitant bacterial meningitis in young infants with UTIs.

Methods: The medical records of infants with the first episode of UTI admitted to the Chung-
Ang University Hospital from January 2010 to December 2019 were retrospectively reviewed.
Infants aged < 90 days who underwent LP with initial evaluation were included. Demographic
and clinical features, laboratory findings, and imaging findings were collected and analyzed.
Results: Eighty-six infants with UTIs were enrolled in the study. The median age was 61.5
days (interquartile range, 42.3-73.8 days) and boys (90.7%) were predominant. Escherichia
coliwas the most common pathogen (n=80, 93.0%) and followed by Klebsiella species (n=5,
5.8%). Fifteen (18.1%) specimens produced extended spectrum B-lactamase (ESBL). Five
(5.8%) infants had positive blood culture results. Seven (8.1%) infants showed pleocytosis in
the cerebrospinal fluid, but none had coexisting bacterial meningitis. Twenty-four (30.8%)
infants showed renal dilatation or hydronephrosis on ultrasonography. Dimercaptosuccinic
acid (DMSA) scans revealed cortical defects in 17 (21.3%) infants while voiding
cystourethrography revealed vesicoureteral reflux in 6 (46.2%) infants.

Conclusion: Co-existing bacterial meningitis was not observed in young infants with UTIs. LP
could not be routinely performed considering the clinical condition of <90 days old UTI patients.
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Patients with confirmed UTI
(n=1,331)

i

Patients < 90 days old
(n=246)

i

Patients with first episode of UTI
(n=187)

l

Patients undergone spinal tapping
(n=110)

l Excluded due to
y - absence of pyuria at initial evaluation (n=21)
- antibiotics prescription before tapping (n=3)

Patients included
(n=86)

Fig. 1. Flowchart of study method and the number of enrolled/excluded patients and criteria.
Abbreviations: UTI, urinary tract infection.

= 43“‘(50 0%), T == 5255 (60.5%) A A ThH(Table 1). 23F 30 BT Fotet 30
o o]} 90 H|TF FolE H| W ome o, /3% (P=0.956)1F U 717H(P=0.056), B] &0} of
(P>0.999), =4 A|5:(P=0.332), =T+ FEH(P>0.999), Tl 2 (P>0.999), OFA A = (P=0.073) &
of| Al f-o]u| 3t 2}o] & Ho] 2] %3tTH(Table 2).

Table 1. Clinical characteristics of infants with urinary tract infections

Characteristics Values
Demographics
Ages (days) 61.5 (42.3-73.8)
Age <30 days 5(5.8)
Sex (Male:Female) 9.75:1
Peak body temperature (°C) 38.7 (38.3-39.0)
Duration of admission (days) 6.0 (6.0-7.0)
Prematurity 5(5.8)
Birth weight (kg) 3.3(3.0-3.6)
Delivery method
Vaginal delivery 48 (55.8)
Cesarean section 38 (44.2)
Laboratory findings
White blood cell (10°/L) 15.3 (11.1-18.8)
C-reactive protein (mg/L) 927.8 (15.1-56.6)
Proteinuria 52 (60.5)
Nitrituria 42 (48.8)
Hematuria 43 (50.1)
LE test positivity 82 (95.4)
Pyuria 86 (100)
Bacteriuria 86 (100)
Imaging findings
Abnormal kidney ultrasonography 24/82 (30.8)
Cortical defect on DMSA scan 17/80 (21.3)
Vesicoureteral reflux 8/22 (36.4)

Values are presented as median (interquartile range) or number of episodes (%o).
Abbreviations: LE, leukocyte esterase; DMSA, dimercaptosuccinic acid.
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2. Q2Ztd glolFo| B ol shAlF| ZtA M njE

AW W F AA A3} Escherichia coli 80WH (93.0%), Klebsiella species 5 (5.8%), Citrobacter species
178 (1.2%)°] At Amikacin®l] tot ZH4Ad-S 100% (86/86)°1 AL, amoxicillin/clavulanate
82.6% (71/86), cefotaxime 82.4% (70/86), ciprofloxacin 87.0% (67/77), gentamicin 79.1% (68/86),
imipenem 100% (86/86), piperacillin/tazobactam 94.9% (75/79), trimethoprim/sulfamethoxazole
66.3% (57/86)% A E At} A5 30 1|7k Fotet 30 o]/ 90 vk Fol-E v sk

), ¥ 12 B3 (p=0.369)= 2] 1] 5t X}o] Z K o| x| k9t THTable 2).

Enterobacter aerogenes®] 73-%- 2|+ Klebsiella 2.2 150] W =] Qlth, uhgtA] ESBL o H-E &
AN 4= U3l o] £ A 2ot w5 T ESBL A2 157H(18.1%) U127 ESBL F/d w2
amikacin®l] th$F ZH4=4d 0] 100% (15/15), amoxicillin/clavulanate 53.3% (8/15), cefotaxime 0%
(0/15), ciprofloxacin 57.1% (8/14), gentamicin 60.0% (9/15), imipenem 100% (15/15), piperacillin/
tazobactam 86.7% (13/15), trimethoprim/sulfamethoxazole 40.0% (6/15)= &1%] it} ESBL
Fd T2 E. coli’} 1471(93.3%), Klebsiella species”} 171(6.7%) 2™, 2+2 ]'—9] A DA Al
3 A3E Fig. 201 A 25H T} ESBL 5= Sl utrh 14.9%4] F7Foh= AR oW FAIA o
Z 3905 A] = & UThH(P=0.192; Supplementary Fig. 1).

F/dvtol 54 E 1E I ESBLH|F w0l 5 H L5 Hlwsk S wl, A% (P=0.424),
H(P=0.809), Y 717H(P=0.693), OF& A 12 (P=0.233), & = (P=0.324), T = (P=0.641) 2
Z Yo Wi E (p=0.859), C-§H& Tl (P=0.736), # S o F-(P>0.999)°14] BAHOE &

Table 2. Clinical features of febrile infants with urinary tract infections according to age

Characteristics Age <30 days (n=5) Age >30 days (n=81) P
Demographics
Ages (days) 15.0 (14.0-25.0) 64.0 (45.0-74.0) <0.001
Sex (M:F) 1:4 7:74 0.956
Peak body temperature (°C) 38.0 (38.0-38.5) 38.7 (38.4-39.0) 0.041"
Duration of admission (days) 7.0 (7.0-8.0) 6.0 (6.0-7.0) 0.056
Prematurity 0 5 >0.999
Birth weight (kg) 3.5 (3.4-3.9) 3.3(3.0-3.6) 0.332
Delivery method >0.999
Vaginal delivery 3 45
Cesarean section 2 36
Laboratory findings
White blood cell (10%/L) 8.9 (7.9-14.9) 15.8 (11.3-19.0) 0.044"
C-reactive protein (mg/L) 1.7 (11-27.1) 28.8 (15.3-61.8) 0.031"
Proteinuria 8 49 >0.999
Nitrituria 0 49 0.073
Hematuria 3 40 >0.999
Bacteremia 0 5 >0.999
Pathogens 0.369
Escherichia coli 4 76
Klebsiella species 1 4
Citrobacter species 0 1
CSF Pleocytosis 0 7 >0.999
Imaging findings
Abnormal kidney ultrasonography 2/5 26/77 >0.999
Cortical defect on DMSA scan 1/5 16/75 >0.999
Vesicoureteral reflux o1 8/21 >0.999

Values are presented as median (interquartile range) or numbers.
Abbreviations: CSF, cerebrospinal fluid; DMSA, dimercaptosuccinic acid.
*Statistically significant value, P-value <0.05.

https://doi.org/10.14776/piv.2022.29.e9 88



PEDIATRIC
INFECTION
& VACCINE

Hoto| R Y 2 St IHs Y
Escherichia coli Klebsiella species

100 100 -

_. 804 _. 804
5 S
2 2
5 3

B 60 B 60
(O] (0]
b b
? 2
< K=

o 404 S 404
o o
S S
£ £
€ IS

< 20+ < 204

0 0

- 3~ Q N - 3~ \§ < N
S \(J\?~ & éf & <\?@ N = \c}/‘?~ O cg(‘/e & i >
& & & S & &
® ® A
W ESBL positive, n=14 m ESBL negative, n=66 W ESBL positive, n=1 m ESBL negative, n=2

Fig. 2. Antibiotics susceptibilities of pathogens causing urinary tract infections.
Abbreviations: ESBL, extended spectrum B-lactamase; AMK, amikacin; AMX/CLA, amoxicillin/clavulanate; CTX, cefotaxime; CIP, ciprofloxacin; GEN, gentamicin;
IPM, imipenem; PIP/TAZ, piperacillin/taxobactam; TMP/SMX, trimethoprim/sulfamethoxazole.
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£]4* 27.8 mg/L (IQR, 15.1-56.6 mg/L)°©] A TH(Table 1).

N HAF A W TS 7HS2 778 (8.1%) Ol A FRIE AL, | 2 -l of| A Al o] v
L Ql9it}. WM 400 U M8 70] F914-5 2.0/uL (IQR, 1.0-4.0/uL)°] AT HE 7%
Kol 779 &5+ 222 20.0% (IQR, 3.5-47.5%)°| Att. o] 2 A F3ka A A
AF Axb 2‘1‘(2 33%)0] Ao Z FQIE|Qom o] Z1HLE HHLo) wid 12712
(23/uL, T 100%)= H AT S 30 0]/ 90 v|Tt Foto| A & 30 mITt Fop
o Eol) HAF S W BT (P=0.044)2F C-REE THl] £4](P=0.031)7F =] A= Ao, ot
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Table 3. Clinical features of febrile infants with urinary tract infections based on the production of ESBL
ESBL positive (n=15) ESBL negative (n=68) P

Characteristics
Demographics

Ages (days) 68.0 (53.0-74.0) 60.5 (42.0-73.0) 0.424
Sex (M:F) 13:2 63:5 0.809
Peak body temperature (°C) 38.5(38.5-39.0) 38.7 (38.3-39.0) 0.647
Duration of admission (days) 6.0 (6.0-7.0) 6.0 (6.0-7.0) 0.693
Prematurity 0 4 0.255
Birth weight (kg) 3.3(3.0-3.5) 3.4 (3.0-3.7) 0.542
Delivery method 0.497
Vaginal delivery 41
Cesarean section 8 27
Laboratory findings

White blood cell (10°/L) 15.5 (10.2-20.1) 15.1 (11.3-18.8) 0.859
C-reactive protein (mg/L) 31.5 (8.0-43.4) 26.8 (15.3-58.0) 0.736
Proteinuria 8 29 0.641

Nitrituria 10 31 0.233
Hematuria 10 88 0.324
LE test positivity 14 66 >0.999
Bacteremia 1 4 >0.999
CSF Pleocytosis 2 4 0.647

Imaging findings

Abnormal kidney ultrasonography 5/14 23/65 >0.999
Cortical defect on DMSA scan 1/13 16/64 0.315

Vesicoureteral reflux 0/3 8/19 0.445

Values are presented as median (interquartile range) or numbers.
Abbreviations: ESBL, extended spectrum [-lactamase; LE, leukocyte esterase; CSF, cerebrospinal fluid; DMSA,
dimercaptosuccinic acid.
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Table 4. Clinical features of febrile infants with urinary tract infections based on the presence of CSF

Characteristics CSF pleocytosis (n=7) No CSF pleocytosis (n=79) P
Demographics
Ages (days) 54.0 (40.5-68.5) 62.0 (42.5-73.5) 0.492
Sex (M:F) 7:0 71:8 0.837
Peak body temperature (°C) 38.3(38.1-38.4) 38.7 (38.4-39.0) 0.037*
Duration of admission (days) 7.0 (6.0-7.5) 6.0 (6.0-7.0) 0.401
Prematurity 1 4 0.875
Birth weight (kg) 3.3(3.1-37) 3.3(3.0-3.6) 0.794
Delivery method 0.747
Vaginal delivery 3 45
Cesarean section 4 34
Laboratory findings
White blood cell (10°/L) 19.0 (14.2-23.2) 14.9 (11.1-18.7) 0.174
C-reactive protein (mg/L) 292.7 (15.8-37.1) 927.9 (15.1-59.3) 0.740
Bacteremia 0 6 >0.999
Pathogens 0.002"
Escherichia coli 5 75
Klebsiella species 1 4
Citrobacter species 1 0
CSF Enterovirus PCR 1 1 0.378
Imaging findings
Abnormal kidney ultrasonography 3/7 25/75 0.927
Cortical defect on DMSA scan 1/6 16/74 >0.999
Vesicoureteral reflux 1/3 7/19 >0.999

Values are presented as median (interquartile range) or numbers.
Abbreviations: CSF, cerebrospinal fluid; PCR, polymerase chain reaction; DMSA, dimercaptosuccinic acid.
*Statistically significant value, P-value< 0.05.
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SUPPLEMENTARY MATERIAL

Supplementary Fig. 1
Proportions of urinary pathogens that produce ESBL by year.
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