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Urinary Tract Infection in Febrile Infants with Pyuria

Sue Young Lee, M.D., Sung Hee Cho, M.D., Sun Mi Kim, M.D.x,
Dae Chul Jeong, M.D., Seung Yeon Chung, M.D.,
Kyung Yil Lee, M.D. and Jin Han Kang, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea,
Seoul Adventist Hospital*, Seoul, Korea

Objective : Urinary tract infection(UTI) is a frequent serious bacterial infection in young
infants. The clinical presentation may be non-specific and variable, depends on factors such
as the age and the level of infection. Children with renal involvement may be at risk of
permanent renal damage. Experimental studies have shown that renal lesions caused by acute
febrile UTI may be prevented or diminished by early diagnosis and treatment. Therefore, it
is important to find a method that can permit early diagnosis and identification of patients
who are at risk for progressive renal damage. We designed this study to identify related fac-
tors in culture positive UTI infants, and also to identify related factors in culture negative
UTI infants, who are febrile with pyuria, by using renal imaging and functional studies in-
cluding renal sonography, DMSA scan and VCUG.

Methods : Retrospectively analyzed the medical records of 136 febrile infants with pyuria
over 2 years(from January 2001 to February 2003). Urine culture was done in all cases, and
regardless of urine culture findings, renal imaging study was done if symptomatic UTI sus-
pected.

Results : Total 57 organisms were isolated in 53 patients. E. coli was the most common
organism(86%), followed by E. faecalis, M. morganii, Proteus species, P. aeruginosa, S. au-
reus and E. fergusonii. Most of the isolates had high sensitivity on cephalosporins or amika-
cin and had low sensitivities on aminopenicillins. Abnormal acute phase DMSA scan or
VCUG findings were seen in both urine culture positive and negative group without statis-
tical differences(P>0.05). In febrile infants with pyuria, fever over 48 hours, older age and
high CRP related to abnormal acute phase DMSA scan findings regardless urine culture
results.

Conclusion : Ist or 3rd generation cephalosporins with amikacin could be the first

choice of treatment for UTI. Febrile infants with positive urine culture dose mean urinary
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tract infection but not acute pyelonephritis which directly relates to cortical damage which
could be confirmed by acute phase DMSA scan. Even cases with negative urine culture find-
ings, acute pyelonephritis should be concerned in febrile infants with pyuria who are older
than 3 months of age, has fever over 48 hours or high CRP level. And in such cases, acute
phase DMSA scan and VCUG should be evaluated for early treatment and long term prog-

nosis.

Key Words : Urinary tract infection, Pyuria, DMSA scan, Febrile infant, VCUG
Q27+l Fdo] 9lo] AW HiF HAAF g9 A=le F2Z =23 A d(chlorhexidine) $2.2
o FE# AYYAe] Mg FRB QAR ¢ SEFAT F Hu FF Axrine bag) S FH
o

= p=s
T a
A gom, Autdoz 107mL o4l ¥t B4 sFgen X 24P HAKsuprapubic aspiration)t} =

i

, 34
o] QA AT 298 LRIE v|Fo=z ¢ =Y (transurethral catheterization)S A]3§3F 79+
HA Aok AAR Be u57|HeIA vim A AATE ool Geizl viwA Z1Folu WY 29
(voided urine sample)®] 7% 10° CFU/mL 7|9+ Zol IAY Uiy Bee tidelA At
A Fgel AW AeE e2gdeln Fasoe T

= Asjst, 9% BB AAHEANE 9933

7 23@glel 10° CFUmL mIeke] Al eto] 9l 2 o

WA AFE edew wnda dn ey 4 1. A8 i ZAL

2 2 ) FAE A0l F1F olstel M@

eto] 9ul ALAE AFA = o} QoE} 537 9] Zhofoll A AW AT wlF HALA T
ggol RaH: glow, A4 4w e Axeln  7h EEEEE, 9 @50 g% 49 wEe
e AFE M B9l A azpgde] gl 925%(495H°IIL, E3 Aol % P9 NEE
g A7 nuEe] QF Y oo B AdEe wy  TS%@S3)IUT 10° CFUmL el 107 CFUmL
3 Bxr) glE ol WYHY e 5 FIUSR MYEE AR T 574 T 2690(45.6%)
R BAsl, ezl d4E o W 4 L T Alte] 10° CFUmL o) g A
AF S0l Aedw 9 B 7 Axl A ol T 31EAIG44%)°10Tk ©] T E. coli7} 49586
QB2 mlolste] BA A2 Flstaal &) %)= 7V 2ko™ Enterococcus faecalis 25(3.5

%), Morganella morganii 25(3.5%), Proteus 15~
| (1.75%), Pseudomonas aeruginosa 15-(1.75%), Staph-

ylococcus aureus 15-(1.75%), Escherichia fergusonii

20019 1¥EE 200393 2¥€7H4] 2670 =<t 7
. o . @7 < F Table 1. Isolated  Bacteria in  Urine  Cultivated
EYystn oI Auaod Xolmte) W Casos

o = o5 r 1o i

S FAE Ydste 38T o]ty wEH A & Organism No. of isolates
W AAM A 3Hf& AJoKhigh power field, HPF

o ; R }::r lﬁ‘_(helg P oo Sole O) Escherichia coli 49(86.00%)
$ HET S olde] wE el 2% 9] Morganella morganii 2( 3.50%)
A8 1270 ok Fob 136%= WdeR stk Enterococcus faecalis 2( 3.50%)
2 FAAe A AT o AAS AAsk wek Proteus species 1( 1.75%)
AA} Al Aglo] A FA 7+ A= uf Pseudomonas aeruginosa 1( 1.75%)
5} DMSA scan A&t 94F o, wred Escherichia fergusonii 1( 1.75%)
A, Q017 B, A & AR Az = Staphylococcus aureus 1( 1.75%)
o BAsd Total 57(100%)
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155(1.75%) <=°]tH(Table 1).

3. 2 B2t ZAL 2 RO YIS OIS
EH A
2. SUH| L5Y ZAl 2R EA(Tble 4
- 1) o1y
) JRSHTE BN U HAl o
1 ex] = S S ]
A gL ATl G am gee) B¢ gy TN FeE A feh 163 T A 908

=
o
olstE 769, 91~3659°] 60O, o]F A
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FAA kA = ] o]
cephalosporin A 9] cefoxitin®] 95.5%, ceftriaxone©] & AP ]'/] tel= A% 909 elshrt
O1.1%, cefepimo] 95.5% 9] 7H4-4S RS Wb am.  44.7%(34/76), 91=365%°] 3LT%(19/60)2 =4 v

inoglycosideZl= 92.6%9] #/dS EH<Q! amikacin & AL G Ao el Afelell Fef et At

A AL carbapenemA|Q)  imipenem©] 100%,

O

S A|9)3}aL gentamicin 50%, tobramycin 50.9% % SAATHP>0.05).

e 74AS BT Trimethoprim-sulfamethoxa- 2) 8¢

zole] 7% 41.3%2] 7443S, penicillinZ]?] ampi- Gy w5 Bl Fo} 136 F Hol 1067,

cillin¥} ampicillin-sulbactam> 2t} 11.1%%} 17.8% oo} 30 oz FoloA Fxe REI Ehon,

2 g e 7AS HAtHTable 2). 28wk AL FAHEE dolo] B$ 43.4%(46/
2) J=LH Ol SN 2 AAt 106), Jote] 7% 233%(730) 2.2 FolEHA dol

A g Fddl o e=2uge] A gy oA 2 HjE AAF FEEC] =RTHP<0.05).
copeptide A2 vancomycin®] 100%2] Z<FAS BEA

31, Enterococcus faecalis®] 73-%- streptomycin¥}

chlorampenicol®l| 275(100%) REFolX rdS 3) A&t S LS A LHo| Fef U
BAY. S. aureus®] 7% vancomycin® clindamycin 7|2t
ANMT A4S HATHTable 3). Lol Ay el 3t mE AW Hjek

Table 2. Overall Antibiotic Susceptibilities in Isolated Gram Negative Organisms

No. of isolates sensitive to
. No. of

Organism solat

ISO1AS  Ampicillin - Cefazolin  Ceftriaxon Gentamicin Amikacin  Imipenem BTR
E. coli 49 6/49 31/40 37/40 24/49 45/49 49/49 17/41
M. morganii 2 0/2 0/2 2/2 2/2 2/2 2/2 2/2
Proteus 1 0/1 1/1 1/1 0/1 1/1 1/1 0/1
P. aeruginosa 1 0/1 0/0 0/1 1/1 1/1 1/1 0/1
E. fergusonii 1 0/1 1/1 1/1 0/1 1/1 1/1 0/1
Total(%) 54 6/54(11.1) 33/44(75.0) 41/45(91.1) 27/54(50.0) 50/54(92.6) 54/54(100) 19/46(41.3)

Abbrevation : BTR, trimethoprim-sulfamethoxazole

Table 3. Overall Antibiotic Susceptibilities in Isolated Gram Positive Organisms

) No. of No. of isolates sensitive to
Organism isolat
1S0aleS  penicillin - Ampicillin  Teicoplanin Vancomycin ~ SM  Clindamycin =~ TC
E. faecalis 2 1/2 0/1 2/2 2/2 2/2 0/0 1/2
S. aureus 1 0/1 0/0 0/0 1/1 0/0 1/1 0/1
Total (%) 3 1/3(33.3)  0/1(0.0) 2/2(100) 3/3(100)  2/2(100) 1/1(100) 1/3(33.3)

Abbrevations : SM, streptomycin; TC, tetracycline
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Table 4. The Analyses of Factors Related to Positive Urine Culture

Positive culture

Characteristic Total No.(n=136) P value
No %

Age(days) 0.2129
<90 76 34 44.7
91~365 60 19 31.7

Sex 0.0467
Male 106 46 434
Female 30 7 233

Temperature at presentation 17 354
<38.3C 48 0.5477
38.3~38.9T 39 18 46.2
>39T 49 18 36.7

Source of fever 0.5020
Unequivocal 39 13 33.3
Possible 25 12 48.0
No source 72 28 39.9

Duration of fever 0.3432
<48 hours 91 38 41.8
>48 hours 45 15 333

Kidney Sono(n=131, hydronephrosis +/—) 0.2129
positive 63 28 44.4
negative 68 23 33.8

DMSA(n=124, focal defect +/—) 0.9278
positive 49 20 40.8
negative 75 30 40.0

VCUG(n=110, reflux +/—) 04119
positive 12 6 50.0
negative 98 37 37.8

Urine WBC 0.0152
negative 5 1 20.0
1 positive 13 3 23.1
2 positive 21 3 14.3
3 positive 97 46 47.4

W ABESH B
% 13189 Bololn 4G 2o ANE AW

o} 689 ZFof Aw HHOC} HAF FEA B9 338

%(23/68)2 FAIZI AW ik HAAL FATE=E F
o3t AAAGL §ATHP>0.05).

(2) DMSA scan FA}

DMSA scane 5 37 2w v AAL UA
1 o} 537 F 507X Alste] 209l =
A wE R Ae 2 nuy a5 &
AS RYI(A0%), TET %’%‘1% Ao} uj ek
1 3=} 834 ]
3 ©]F 299 lA DMSA 01%5\—@(39%)01 S
AThP>0.05). & FEH A =71 AJA
ol A AAEE A wgstes 54 Al

=
el Azdo] DMSA AlFA

74/\]_ el /Ho
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s
=) THFig. 1).
(3) VCUG ZAA}
T, F=rt Y Sl F 110"elA VCUGE
Algstant vl FHAT 30 53 T 437l A
VCUGE A3l 13.95%(6/43)00 A o] 4AAS
B 2WdAE S B T 8T A
FE BE¥oH o] F grade 117} 399, grade I
7F 199], grade IVZ} 499olqith ¥, F=7}
UNE Fhol F AW HF AAE S99 833 F
6789 A VCUGE A @3t ©]F 8.96%(6/67)9
A ol 2dE BYA o]F 28 dMe FEAHES
Bl F oAl A 975 Btk ©] F grade 1
o] 29, grade M7} 39, grade M7} 490
Z AW g AN 8 fF 9FAF Bx

o3k 2ol ZATHP>0.05)

i &

Fig. 1. Number of patients with focal defects on
acute-phase renal cortical scintigraphy with DMSA
according to results of urine culture.

Table 5. The Analyses of Factors Related

Single Logistic Regression

to Acute-Phase Renal

4. MSAAEZ BtASH=E Z417| DMSA scan
O|atof| ¥&F2 O|X[= 2IXKTable 5)
1) o1

F797] DMSA scan®llA] o]/t &7do] UAH 3
o} 497 9] ol HTF 4024709, ol &7o]
AN Fho} 759 ] vole H 3.0:187MYE=E
Hol7} F7Fe4E DMSA scanolA 4 414414
< HgEte ATd AES 2Y g5l {95
S 718l th(P<0.005, single logistic regression). =
dA#gol 1Y S71ESE F47] DMSA scan®l A
294 4 2des 1Y gEo| 13489 FUhst
(stepwise multiple logistic regression).

2) MY

F47] DMSA scanol|A] o] A£AS Hole=
o} 499 Fo|A dol= 83.7%(41/49), ol A7
A= Fol 75% T Fol 747%(56/75)Z 42
37] DMSA scan o4 AAFE Fofgt AR
A ATHP>0.05).

3) HoMSIA A}

HF417] DMSA scan ©|% A7ZAS Hol= 3lold
A g A AGE g gy SXe e
18.748.1x10°/mm’, °]% Z&7o] fIE
13.845.0x10mm’°| 213, C-ESRE Z7} 19.549.8
mm/hr, 15.3+10 mm/hr, C-3H-3-TH A A= 7}
Z} 32+13% 25152 FA7] DMSA scan ©|AF

o

fo =y

Cortical ~ Scintigraphy  with  DMSA -

Characteristcs DMSA(+)(n=49) DMSA(—)(n=75) P value
Age(month) 4.0+2.4 3.0+1.8 0.0097
% of 3m of age(n) 55.1(n=27) 37.3(n=28) 0.051

M : F(n) 41:8 56:19 0.2348
WBC(10°/mm®) 18.7+8.1 13.8+5.0 0.0002
C-ESR(mm/hr) 19.5+9.8 15.3+10 0.0234
CRP(qualitative) 32+1.3 2.5%1.5 0.0104
% of positive urine culture 40(n=20) 60(n=30) 0.9278
% of fever duration over 48 hour 49(n=24) 25.3(n=19) 0.0068




Fig. 2. Number of patients with focal defects on
acute-phase renal cortical sscintigraphy with DMSA
according to fever duration.

278 B i%ﬂ/‘ oA Het g Wy S
=], C-ESRJ’Jr ct
(P<0.05). 3+ C-HL%DJH—E AR A FH 7} 1
Z7184E FA47] DMSA scanllA] o]AS ®BY
52 1.5304)
regression).

4) A HiQF HAL 2N RF(Fig. 1)

F737] DMSA scan °]de] e AF AW wF
AL kA9 Zhole 40%(20/49), DMSA scan ©| 4
o] gl A% Wik HAF ¥ Fol= 60%(30/75)
2 &2 wd A F3 59k 471 DMSA
scan °]4TE 23 4@ BAI= ATHP>0.05).

5 & 7[ZKFig. 2)

P FA Ho] 48A1%F o]l o 433 F,
DMSA scanollA] ©]4 AZ7AS HQ A= 558%
(24/43), EFo] 48217k wTkQl I 813 F, DMSA
scanl|A] o)A A7AS HQ A= 30.9%(25/81)E
o] 48A17F o]l FollM FosA F47
DMSA scan 4 A19d HFH Z2&g B FE9

27181 THP<0.05).
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DMSA scang

B2 o oo

\_\__

Azol 88 Aow Y7L i} } e s

Aol olv] FAAES B Bea)

A W T, Aldw T FFHeE 2230l

o4 Al Z71HALE DMSA scang AlYskAtal s)
Ak v S99 ool JyHE ZokE o
Aoz F47]9] DMSA scans A33 Ayl AW
Wl A4k A 23 L4 @A ol e
27} 51%%F 42.6%= AW WY 8 FFUF =
/H /\] /\]oﬂ xr:]—oﬂ rﬂ/\x-lo];q 10215-\;}_—17_ -3]_93\\;}_
FA AN A FA d= Hkgow A0
R AT wE ATl o5 BAHE AT
2, superoxide 2 <13 £4%E Ao WAAFY

gojx  F4d 710l ]Efi DMSA

=5, BFAe B9ol= DMSA scan 4 o3
Aol sle A%E Aol gom™, Eliaa 5

DMSA scan®] 100%<]
Holtkw ®iahgch
4 4 2 X8 A
A3 P"Tc DMSA scan®] A3 A e} zjolol o
g Ao molm"® 231A AF whgo] Az
AR olEg Wste §4 AeAES AEdH o
Hale 4~63F & 1 olAE A& & 9o
243 X5 AfolXe
23N26).

B ATolA wd g

}

A 34719 A% 4A £

g3 Fwtk 9t

ot 82 4gol HH A7 g7

21942] A7o] DMSA scan 4 Bl A &89
A5 40%, viF AAF S8 A 39%= HjF
b ¥4 w‘-’rTQJr BAGe]l T+ &
ol(P<0.05), FolollA A wjk HALT 4o
ER=E q4&
T ARem, wek HAF 542 Bol= sl
8 9F7 BEE AW wgF HAF ¥
@S -.—]3]- F417] DMSA scan©] é_g_% noz Al
ZEg. dRANE FA
oA ol 27de] A= A /MY F FHAZL 3}
FE W NG AF EF) de BEUE F47)
DMSA scanol|A] o]} A7o] QI ARG £
o A Bt HuEPa’, 22 7, 53
R

>

Al

T

24 Ao

f
o HE
SO
T
=
3

A
ofell Al Aol ¥ F7HESE, C-REE 9 3
AAAAA FX7F 1 /1S F/37] DMSA
scan 4 ol AAS HY FEL 7H7h 1.348H]¢}
1.53v8) Z713F% 2. (stepwise multiple logical regres-
sion), A& o] T7t&4E, C-ESRY C-HHE- o &=
27} =SFE g 7)7ro] 48417 o)l AL
93514 F47] DMSA scan 73 A3 AES

Y 50| =UTHP<0.05, simple logical regression).
3] 4 FAl BE 7)7ho] 48A17F o] ARl ol A
’371¢] DMSA scan “¢ A9d AES Hole 7
= 55.8%, AW B LD 7IZEo] 484131 o] s}l
A= AgAE ZLS Hols HA$+ 309%Z(P<

0052, w4 Al¢Aldol o4 2 wole W
A

il _|1m

Woha, 27 AV ARE AYsle] B A7
SEE o] F4719) ASA BEe Faldle
W g2 E 4 o e

QToA HdEHE AT T HIATS E coli,
Proteus species, Klebsiella species, Enterococcus spe-
cies, Enterobacter species, Pseudomonas species,
Staphylococcus aureus, Group B streptococcus ©|

Jom QAo R AZEE A= Lactobacillus
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species, Corynebacterium species, Coagulase negative
Staphylococcus, -hemolytic streptococcus 5°] 31
o B dAFelMe A dFE E coli7t 86%FE
71 wokar Al 2473 ampicillin, ampicillin-
sulbactam®ll Z}Z} 11.1%, 17.8%, trimethoprim-sulfa-
methoxazole 41.3%, gentamicin@} tobramycin Z+7Z}
50%F 509%% S+ #Ade BT ol bl
amikacin® 92.6%, cefazolin® 75%, ceftriaxon-e
9L1%] TS B 8% 9 dolelx A
Al 243 A3 A 74A 1A, 3AH cephalospo-
rins®} amikacin®] W3 Wo] aHHY Ho=z A}
Zteoh

olFe] Aol WEF A T, AW WA
ALl A Aol oju] A A wW 22 7S Al
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