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Febrile Urinary Tract Infection in Infants Less than Two Months of Age :
Characteristics and Factors Related to the Recurrence

Kyu Hee Park, M.D., Eun Hee Lee, M.D., Mi Kyung Kim, M.D., Jang Hoon Lee, M.D.*, Byung Min Choi, M.D., Kee Hwan Yoo, M.D., and

Young Sook Hong, M.D.
Department of Pediatrics, Korea University College of Medicine, Seoul, Korea
Department of Pediatrics®, Ajou University College of Medicine, Suwon, Korea

Purpose: The aim of this study is to characterize and to investigate the factors related to the recurrence of febrile urinary tract in-
fection (UTI) in infants less than 2 months of age.

Methods: We performed a retrospective study in 60 infants, who were treated for the first febrile UTI. Among them, 27 infants
were followed for 12 months, and were reviewed concerning the factors related to the recurrence. The factors compared for the
recurrence included sex, age at diagnosis, laboratory and radiologic findings like degree of the reflux and renal cortical defect.
Results: Among the 60 infants studied, 52 were male (86.7%). Age at diagnosis was 39+13 days. The most common pathogen
was E.coli (71.7%). The infants underwent an ultrasonography (n=59), DMSA scan (n=55), and voiding cystourethrography (VCUG).
Further hydronephrosis, renal cortical defect, vesicoureteral reflux (VUR) were found in 28 (47.4%), 12 (21.8%) and 11 (20.4%) in-
fants, respectively. The hydronephrosis was found frequently in the recurrent UTI group (P=0.012).

The VUR was found frequently, but not significantly, in therecurrent UTI group (44.4%) than that of the non-recurrent UTI group
(16.7%).

Conclusion: During the 12 months after the first febrile UTI, hydronephrosis increased the risk of recurrent UTI. The ultrasonogra-
phy is needed during the follow up of UTI in infants less than two months of age.
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Table 1. Isolated Organisms and Susceptibilities of Antibiotics
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organism No. of isolated

No. of isolated organism resistant to antibiotics

organism ampicillin -~ amoxicillin/CA  amikacin cefotaxime gentamicin imipenem TMP-SMX

Gram ()

E. coli 43 25 2 0 3 7 0 8
Klebsiella 8 8 0 0 0 0 0 0
Enterobacter 5 5 4 0 0 0 0 0
Pseudomonas 1 0 0 0 1 0 0 0
Proteus 1 1 1 0 1 1 0 1
Serratia 1 1 1 0 0 1 0 0
Total 59 40 8 0 5 9 0 9

No. of isolated organism resistant to antibiotics
penicillin vancomycin  erythromycin  levofloxacin clindamycin cefotaxime
Gram (+) GBS 1 0 0 1 0 0 0

Abbreviations: CA, Clavalanate; TMPSMX, Trimethoprim-sulfamethoxazole.



J Korean Soc Neonatol 2012;19:91-97 ¢ http:/dx.doi.org/10.5385/jksn.2012.19.2.91 93

12 ALl 59 g3} AL AR A}, 52 28
2l(474%)R L, ] F 67} FS/doIN om Alge] 324 o]
= 739 UITE 558|2] Frololl ] DMSA A74& A8l ar 12
#l21.8%6)0l 4] Al o] 271& BT 54812] Stopoll A i
R EdES AT A e s 1122049914

Table 2. Clinical and Laboratory Characteristics of Infants according
to the Recurrence during the first Febrile Urinary Tract Infection

Recurrence  No recurrence p
(n=9) (n=18)

Age at diagnosis (d) 39.9+10.9 428+126 0376
Male (%) 8(88.9) 16(88.9  1.000
Birth weight (g) 3,470+494 3,293+366  0.376
Fever duration (d) 2.6+1.6 2.6+1.5 0.937
Hospitalization (d) 8.9+1.7 10.5+£3.4 0.294
Hematologic findings

WBC (/mm? 15,244+5527 13,688+6,052 0.523

ANC (/mm?) 5,703+2,271  8,648+5489 0.138

ESR (mm/hr) 47.8+235 33.8+26.9 0204

CRP (mg/L) 56.7+42.5 3444247  0.095
Urinalysis findings No.(%)

pyuria 9(100) 14(77.8)  0.268

hematuria 7(77.8) 10 (55.6)  0.406

proteinuria 7(77.8) 9 (50) 0.231

nitrituria 4 (44.4) 3(16.7) 0175
Blood culture positive 1(11.9) 0(0) 0.333
CSF culture positive 0(0) 0(0)

Abbreviation: ANC, absolute neutrophil count.

Table 3. Microorganisms Isolated from Urine Culture according to
the Recurrence

Recurrence No recurrence

No. (%) No. (%)
Escherichiae coli 7(77.8) 5(83.0)
Enterobacter species 1(11.1) 1(5.6)
Klebsiella pneumonia 1(11.1) 0(0)
Pseudomonas aeruginosa 0(0) 1(5.6)
Group B streptococcus 0(0) 1(5.6)
Total 9 (100) 18 (100)
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Table 4. Susceptibilities of Antibiotics in £.coli Infection according to the Recurrence

No. of isolated organism resistant to antibiotics

ampicillin amoxicillin/Clavulamate amikacin cefotaxime  gentamicin ~ imipenem TMP-SMX
Recurrence (n=7) 4 0 0 1 1 0 1
No recurrence (n=15) 9 0 0 0 3 0 3

Abbreviation: TMP-SMX, Trimethoprim-sulfamethoxazole.
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Table 5. Initial Radiologic Findings of Infants according to the
Recurrence during the first Febrile Urinary Tract Infection

Recurrence  No recurrence

n/total (%) n/total (%)
Ultrasonography Hydronephrosis ~ 9/9 (100) 9/18 (50) 0.012*
Defect in DMSA scan 2/7 (28.6) 417 (23.5) ns
Vesicoureteral Reflux 4/9 (44.4) 3/18(16.7) ns
No reflux 5/9 (65.6) 15/18(83,3) ns
Low grade (1, 1I') 1/9 (11.1) 218(11.1)  ns
High grade (Ill, IV, V) 3/9(33.3) 1/18(5.6) ns

Abbreviation: ns, not significant.
*P<0.05

Table 6. Characteristics of Infants with Recurrent Urinary Tract Infection

o5 % 28I VE ) TS Bl

A 91 AT EE Aol A1) Isiom 3e1E A
3 6ol AT 12708 Sk Ao B weld,
A7) ezl 9 F47Hre) A9H Table 63} 2

=t
=

Kl

22 7HH o) AN = APl e} th=m 14 B]ke] gofollA]
= golollA] 2.8-54ul Har, 71 o Aol A= ool 10u] @
S Aoz deix JYrp’. FolollA] ofe] Mimr} e o= oo}
o vl 28 2A] 3= o) de] W7t a1, 270 & Qle| Wyt
ofl 018k=]7] 47 wlEo|tp. B AT M= Holrl 86 7%= Bl
7} E=okom, o 5ellx A, W e AR 0]9]9] 7|3 W
A Skl 2ArES §F Sl glSith

22 7Hde] AP W AR 5 PR AE 7 A9l &
SH| B Aol A= AT Fhol ol 333002 A& 1B

7 A 1A= lFo| ATk
Aot 8 2 7+ ot A 6711
Well 20%, 218 Z A7} 2341 6714 o]} dofellA 258%", 14
]k Jolol| A 3506 S0 2 ki) mal 9JEIAlE = Kang &
Yol 671149 wlwk 2 =7+ FolollA 671 1 Ak A 539
Z 29801 25157114 Fol] AdataL, s0%elA] A8 2 A =
oPd& 71X 2L Itk B usir) Kim 50 3 8 2 7HA] =4l
Zo] WAHAH Shoto] 16.7%0l A Ad-af
IV-V) ] =g 077 13IAke AL 1B arshic):

XN,
o

)
X
f
=
;

=
i

to
o
2

, =2 5 (grade

Age at

Age at

ﬁg‘ Sex diagzgfsis Olrsé);tizﬂ] Renal ultrasonography VCUG DMSA Ul r;/g(?n[)egnrzl ohy reCl(Jr;rg)nce g%mg;gg ; e?t?r? e(;:cc o
1 M 38 E.coli Hydronephrosis, Lt No VUR Normal (8 mo) 7 1
2 M 26 E.coli  Hydronephrosis, Rt VUR Gr |, Lt Normal Normal (7 mo) 6 1
3 M 35 E.ccoli Hydronephrosis, both ~ VUR GrV, Lt Normal Normal (6 mo) 3 2
4 M 35 E.ccoli Hydronephrosis, Lt No VUR normal Hydronephrosis, 5 1
Lt (11 mo)
5 M 38 Kpn Hydronephrosis, Lt No VUR Cortical defect, both Normal (3 mo) 2 1
6 F 47 E.coli Hydronephrosis, Rt No VUR Normal (7 mo) 8 1
7 M 1 E.coli  Hydronephrosis, Rt VUR Gr [, both normal Normal (5 mo) 9 1
8 M 60 E.coli Hydronephrosis, both ~ No VUR normal Hydronephrosis, 1 2
both (4 mo)
9 M 29  Enterobacter Hydronephrosis, both  VUR GrV, both ~ Cortical defect, both Hydronephrosis, 4 1
both (5 mo)

Abbreviation: mo, months.
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