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The Clinical Comparison between Monomicrobial
and Polymicrobial Urinary Infection in Febrile
Pediatric Acute Pyelonephritis

Purpose: We investigated the clinical presentation of febrile pediatric patients
with acute pyelonephritis (APN) with a mixed urine culture from an aseptic urine
sample, and compared with that of those with a single culture.

Methods: We retrospectively reviewed the medical charts of 95 patients diag-
nosed as APN with fever between January 2008 and October 2010 at Korea
University Medical Center. We classified the patients with APN into two groups
with a positive single culture (S group) and a positive mixed culture (M group)
from an aseptic urine sample of suprapubic bladder aspiration or urethral cathe-
terization and compared the fever duration, laboratory markers such as serum
white blood cell (WBC) counts and C-reactive protein (CRP) values in peripheral
blood, and the presence of hydronephrosis, renal scar and vesicoureteral reflux
(VUR) between the two groups (If presence of hydronephrosis, scar and VUR=1
and no=0).

Results: Total pediatric patients with febrile APN were 95 patients, a positive S
group was 89 patients and a positive M group was 6 patients. Fever duration (S
vs. M, 4.743.1 vs. 6+5.7 days), serum WBC (S vs. M, 18,630+6,483 vs. 20,153+
7,660/uL) and CRP (S vs. M, 100.6+2.46 vs. 81.1+0.09 mg/L) values, and the
presence of hydronephrosis, renal scar and VUR were not different between the
two groups.

Conclusion: Our data shows that there were no specific differences of clinical
manifestation between a positive single urine culture and a positive mixed urine
culture in pediatric APN. A mixed urine culture from an aseptic urine sample
should be interpreted cautiously.
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Table 1. Age, Sex, Pathogens, Procedure Methods and Antibiotic Treatment in the Mixed Culture Positive Group

Patients Sex/Age Pathogens (CFU/mL) Procedure methods Antibiotics

1 M/ 1 month E. coli (>10% Catheterization Ampicillin+Aminoglycoside
S. aureus (>10%)

2 M/ 1 month E. faecalis (>10°) Suprapubic aspiration Cefotaxime
S. aureus (>10°)

S.epidermidis (>10°)

3 M [ 5 month E. coli (>10% Suprapubic aspiration Cefotaxime
E. faecalis (>10%

4 F /7 month E. coli (>10 Catheterization Cefotaxime

K. ornithinolytica (>10%)

5 M / 2 month E. coli (>10°) Suprapubic aspiration Cefotaxime
P. mirabilis (>10%)

6 M /[ 2 month E. coli (>10°) Suprapubic aspiration Cefotaxime

E. faecalis (>10°)

Abbreviations: E. coli, Echerichia coli; S. aureus, Staphylococcus aureus; E. faecalis, Enterococcus faecalis; S. epidermidis, Staphylococcus epidermidis; K.
ornithinolytica, Klebsiella ornithinolytica; P. mirabilis, Proteus mirabilis

Table 2. The Comparison of Antibiotic Resistance for Echerichia coli, Enterococcus faecalis, Staphylococcus aureus between Two Study
Groups (Excluding a Sterile Urine Bag Test)

Antibiotics E.coli E.faecalis S.aureus
Mixed Single Mixed Single Mixed Single

No. of Case 5 78 3 0 2 0
Gentamicin 1 (20%) 15 (19%) 3 (100%) = 1 (50%) =
Cefotaxime 0 12 (15.3) - - 1 (509%) -
Ceftazidime 0 2 (2.5) - - 0 -
Trimethoprim 3 (600%) 23 (29%) - - 0 -
Ciprofloxacin 0 5 (6.4%) 0 = 0 -
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Table 3. The Comparison of the Results of Fever Duration, Serum WBC, CRP, Hydronephrosis, VUR, Renal Scar, between Two Study Groups

S group (Mean+SD) M group (Mean+SD) P

No. of case 89 6

Fever duration (days) 4.7+3.1 6.0+5.7 0.61
Serum WBC (/uL) 18,630+6,483 20,153+7,660 0.58
CRP (mg/L) 100.6+2.46 81.1+0.09 0.52
Hydronephrosis (N,%) 41 (46) 4 (66) 0.83
VUR (N,%) 31(34) 1(16) 0.36
Renal scar (N,%) 10 (11) 1(16) 0.68

Abbreviations: WBC, white blood cell; CRP, C-reactive protein; VUR, vesicoureteral reflux

Table 4. Initial Clinical Symptoms, Initial UA (WBC), Abdominal Sonogram and VUR Grade, UTI Recurrence in the Mixed Culture Positive

Group

Patients Sex/Age Initial Clinical Sx Initial UA (WBC) Abd Sono and VUR Gr Recurrence

1 M /1 month Fever abd sono: mild 0
VUR: (-)

2 M/ 1 month Fever 30-60 abd sono: prominent 0
VUR: (-)

3 M / 5 month Fever abd sono: (-) 0
VUR: (-)

4 F /7 month Fever abd sono: prominent 0
VUR: (-)

5 M / 2 month Fever 10-29 abd sono: prominent 3

VUR (-)—1IV (8 mo)
6 M / 2 month Fever 30-60 abd sono: (-) 0

VUR: (-)




106 J Korean Soc Pediatr Nephrol Vol. 16, No. 2, 102-108, 2012

.

2]
FsAE A A o] A W, S A= A
F9 H Tyt A xxol] o3k A 79 2] 1A shAleh=
Zlo] Dash, Tl At Ho = Q1% 8 2 7+ nf
TR Adg @7ret A 57 B8 S-S AR
= 7o 2 AlgEt)
82 7Fel| oA AR A1tR] Escherichia coli
pgo] A A MEE 3Tl o]3Lol|A Az
s PATOZN, AT Al Yol S48t &
W A A2} A ] F A gk oS 7=
=, Croxall 5[6]2 T+ Ao H}) &35
Foll Al o]dk FFHo] t] =2 202 YEhTiaL
1L, =91 Qe 2. &2 74 Xl 22909 Ay
| ciprofloxacin¥} trimethoprimol] th3+ A|&4do] &l
3 Tt M SRR S5 A Rl oS =5
S oIt E3], £t 5 Enterococcus faecalis 2}
Escherichia coli7} 4% 7F40 27 ZA)3= 49— fHE
°] 36% S92, o] 75~ YA Tt WiAdo] wil- =9t
31 7)5=319dt) &3] o] F o] EAl EAE wl) A |
5 99E Addsh= bl Qlof ofetgel A7 E=t), o=
Enterococcus faecalisd &3l Escherichia coli®] ¥-Q33}
o] AElo] olel mhe Al s 2715
Wl olehe 2slE ANSIHR6L e W Al of
QAo 48 E5HE el 297} Dl AR
o o Amgo) Eold 4 glem, 1% S
pseudomonas 5 XY} Escherichia coli7} &) 0 2 2]
FFEo] =& s BRItk s B v QlrH27).
B AFNE F 7 1He] FAA| WS )l 3l Qo]
Escherichia coli, Enterococcus faecalis 1231 Staphylo-
coccus aureus®] YA WAE B oA Gentamicine]]
et A U Eo] S P o =2 HEFS B
o] = o1} Trimethoprimel] th3t &AYA] WEES &5
o 7¥4 9] Escherichia coli7} @At ZFoAHEr} o] =
Al Yeht-g-& 2ol FQItH(Table 2). 124, Z<do] 9%
H F4 A Al Stols S ET AEIE AlE X A
5 A Bt A A T 7R ol o] 3t 4
4R SHEI7F A o 72 SakA] ot it fote] 7 A
+ ARl AU
Skl A Croxall 58] A7 =2ollAl Enterococcus

3:0

N =
Buﬁom
Lo

2 fo ek
G2

O

ro Lo

faecalis 9} Escherichia coli 7} 4% 7} 0 2 ZA)sH= 7
T A UAdEo] =oldd S RSt AotoA®
UPdEo] =24 dop aA; X|= A F2lell o g
AR} A} &3+ = Enterococcus faecalis®}y Escherichia
coliz} 25 oJu] Q1A 421 27114, 7Y $ho} 2rS &
A8 A3}, Vancomycin 22 £ A= 2 glo],
Cefotaxime 0.2 743t X5 § 4 o] 2 54 o,
Hr} 5o glo} & o 2 3 Ao} FHof| 2] o]of T
St 2e8 Zlo 7 AZEQI)

kAo g AW 7H77F A ghe Aotollx] A
Y (urine bag)el] oJgt 2F7} obd =t Alxs &
ok AL A @ Algto] 10° CFU/mL odeld 8.2
doz st = glon), oyt ko = g B g
AR A= Fo] =To] o $ith Wingerter 5o €]
H Exd Alw Al 09 te] U He A-E
A M2 QA8 20], Aok 0 Q1T R
oA = AT, B AAIE A7) S8 AleS oy |
IEaH 79 A TAE o) 9k Wole] 9=
= T AUk B AFoA BEAd AlS- AEe] St
= ‘ol 57, ofo} 19013l om,
Qle oJ&k W=g Ak=E A
2 AAEMN, HwA] 2 AT E BY o B
A==z AF ol 22 W AFH A 8= dFE
Ho|Ex alo] Tt Aol A] 0AS Hasketo] Ent

% B rE N

-

¢

oo ol

>

o
)

[
rlo
o
)
o
il
Lo

At A1E AP A4 < T A ) o]
U EAe] H8 WES wefelglch AT B A
A Aol oI5 APEE AIE Zle olmlzh glglont,
SRR CE TR ER R DL SR
SN ol Ak WHe] B4 4 At A st

is)
ol

7S 4= Q)0 7P 3 71K19] Al Wi e 2 FUs)
Jo] 5 Bk Ato) E sk Aol AZEAT) 11

A Slol 5o i e A 8 = 7Hde] HEle] gl
HA) 972 71 Shole= WS Eukelglar, Al A

S

2 & orr Mo
fo B oy K

>, =

ox

il

ox

>

_1

2

jate

[

o

ftlo

k3
o

o

=
=N

ultd

o

b

&

o
kil = 0 BT 54
o 19w, 7 yevith C-ukg TCRP)S) 7
<7 =

o
(CRP) F=2I= 5 H|THS 47 Hel= Hekom(FarA] <5),
678 7Yz} 298, 13273, 12345, 5976, 40.33, 44.82= L}E}

WAL A1ET I 957 9E Bobs 27 4



Lee IH, et al.: The Clinical Comparison between Monomicrobial and Polymicrobial Urinary Infection in Febrile Pediatric APN 107

sl 199) A9hE e Sold o] I &3
T S 619 3lo} 5 EjHto| Enterococcus faecalis 2}
Escherichia coli ©|¥ 2/9] Slofo|x= EolslA 21
Zo BAEA) gkom, L] 4e i) B
5L, BB ATG] 9] AN B4 1A BT )
7

y

27 B 60 olde 2 yEhd A o]9), ] FRFet o
& G bel] B3 3 WA= HolX] F3UTHTable 4).

W AelA 2d 871 FRt B Boko), o el &

73 % Ed FA] Fot vt BA B2 BAIR o F

Fob o & bl gt A BAY B & Al o

s 5 AEA] 5 At 2o Aoz A

CF R o] dte] &9k A A 0 ot A=

ol 9Jof thH-E Cefotaxime THO. & THH A0 Hol &
‘%‘

2
2 kg oFgk Aoll=A], obW T3] Enterococcus®)
cefotaximeol] that WAdo] glojx] 12 AAR|of #3k A
T7h Y Besirial Az9lor, o] el 4 i
oF Ax} A} Enterococcus?) cefotaximeol] thal UlAdo] &
7194 o} ob4e-S B2 aL(Table 2), E3HF 7ol
3V 2} Escherichia coli 7Yl 2785 @5=q1 x| g8t
A8 T3t vFE F Q3 Alolgkal AZE AT

£ AFolM = o ghot o] Atk IS §A| &
At 74e] didopt 25 QGolglonz v Alxt

4

g
HATE Gokz Ik 2ol Hlusl |17t golgs A

Toks AZhE sjg0m, Yole} olole] A FUste]
HEL R4S Sglom B AA: vt B4 ekgket
She okathg Ak

uelo] Q= T4 419 4191 ool 4 W A}
el Al Hla A BT A B9, e 7R
BT A, 9% $H, A5 P 9B 9F o

P )] o] vt 5t 7

% QIrhs E5 Al 7299 nlE xRS s A
FRA, 205 A 6 7o) 2& lals) Bito] Bag Ao

= Algsle ot}

S W] Q= do} A9 Aol B At B8
AT FDE F T I M0 G v, BA

Ao 2 frolgk 2folE Roli=A] dofi 114} a3k
" 2008 195E 20100 89744 OOtheh OO
Hel3t OOHUS thto = 24 87971 o] gl Al

A1 ot 957 &, Al A 3 A B Eadt Y
o oJal] AT 2 wlF AL Bt TS ) 89 &
Tt LM ) 6789 F TOE b FHAOE I &
g vwsiglet vl P 2e W o wx g )
D7 A} CHES T(CRP), 415 898 83t o, A
HhE P ek s RARIITHEAT, e 8t o
7 5L AL ko] glom= 1, §1ow= 0)

TJENA W A& vs TATF 47431 vs, 6557
days), @7 W P (&3t vs Tt 18,630+6,483
vs. 20,1531+7660/uL) e} C-H-g- Tl F=X](E3t vs T
T+ 1006246 vs. 81.1+0.09 mg/L), FAIZ W4 Q3 3
7 28]3 Al HEE B 5 A7) BAIsHA 0 2 (2% Ab
o7} g1k

AE: 9 2 714 SolollA] 8 ik HAF A S
o] & A auA oz 09 HFa AZE) |
A& 7 o}, ek Al 9] 217 sjAfsh= Zo] Had

Ao 2 AEHL,

References

1) Hoberman A, Chao HP, Keller DM, Hickey R, Davis HW, Ellis
D. Prevalence of urinary tract infection in febrile infants. J
Pediatr 1993;123:17-23.

2) Hoberman A, Wald ER. Urinary tract infection in young febrile
children. Pediatr Infect Dis J 1997:16:11-7.

3) Shaw KN, Gorelick M, McGowan KL, Yakscoe NM, Schwartz JS.
Prevalence of urinary tract infection in febrile young children
in the emergency department. Pediatrics 1998;102:16-20.

4) Nosher JI,Tamminen JI,Amorosa JK. Acute focal bacterial
nephritis. Am J Kidney Dis 1988:11:36-40.

5) Coulthard MG, Kalra M, Lambert HJ, Nelson A, Smith T, Perry
JD. Redifining urinary tract infections by bacterial colony
counts. Pediatrics 2010;125;335-41.

6) Croxall G, Weston V, Joseph S, Manning G, Cheetham P,
McNally A. Increased human pathogenic potential of Esche-
richia coli from polymicrobial urinary tract infections in
comparison to isolates from monomicrobial culture samples.
J Med Microbiol 2011:60(Pt 1):102-9.

7) Brohard BH, Travis LH. Infections of the urinary tract: In
Rudolph AM, Hoffman JIE(Eds): Pediatrics. 18th ed. East
Normark, Appleton & Lange 1987;1197-202.



108 J Korean Soc Pediatr Nephrol Vol. 16, No. 2, 102-108, 2012

8) Kliegman, Behrman, Jenson, Staton. Nelson Text book of
pediatrics. 18th ed, Philadelphia: W.B Saunders Co, 2007;
2223-8.

9) Hoberman A, Chao HP, Keller DM, Hickey R, Davis HW, Ellis D,
et al. Prevalence of urinary tract infection in febrile infants. J
Pediatrics 1993;123:17-23.

10) Wald E. Urinary tract infection in infants and children. a com-
prehensive overview. Curr opin pediatr 2004;16:85-8.

11) Winberg J, Anderson H, Bergstorm T, Jacobsson B, Larson H,
Lincoln K. Epidemiology of symptomatic urinary tract infection
in childhood. Acta Paediatr Scand 1974;(Suppl 252):1-20.

12) Rushton HG, Majd M, Jantausch B, Wiedermann bl, Belman
AB. Renal scarring following reflux and nonreflux pyelo-
nephritis in children : Evaluation with 99m Technetium dime-
rcaptosuccinic acid scintigraphy. J Urol 1992;147:1327-32.

13) Jakobsson B, Soderlundh B, Berg U. Diagnostic significance
of DMSA scintigraphy in urinary tract infection. Arch Dis Child
1992;67:1338-42.

14) Gleeson FV, Gorden |. Imaging in urinary tract infection. Arch
Dis Child 1991;66:1282-3.

15) Goldraich NP, Ramos OL, Goldraich IH. Urography versus
DMSA scan in children with vesicouretral reflux. Pediatr
Nephrol 1989;3:1-5.

16) Andrich MP, Majd M: Diagnostic imaging in the evaluation
of the first urinary tract infection in infants and young children.
Pediatrics 1992;90:436-41.

17) Jakobsson B, Nolstedt L, Svensson L, Séderlundh S, Berg U.
99m TC-Dimercaptosuccinic acid(DMSA) scan in the diagnosis
of acute pyelonephritis in children: Relation to clinical and
radiological findings. Pediatr Nephrol 1992;6:328-34.

18) Kil DW, Lee JE, Kim WS. Follow up study of urinary tract infec-
tion associated with vesicoureteral reflux. J Korean Pediatr
Soc 1997:40:1692-700.

19) Berg U, Johansson SB. Age as a main determinant of renal

functional damage in urinary tract infection. Arch Dis Child
1983;58:963-9.

20) Jodal U. The natural history of bacteriuria in childhood. Infect
Dis Clin North Am 1987;1:713-29.

21) Jakobbson B, Svensson L. Transient pyelonephritic changes
on 99m-Technetium dimercaptosuccinic acid scan for at least
five months after infection. Acta Paediatr 1997;86:803-7.

22) Smellie JM, Ransley PG, Normand ICl, Prescod N, Edward D.
Development of new renal scars : A collaborative study. Br
Med J 1985;290:1957-60.

23) Arant BS Jr. Vesicoureteric reflux and renal injury. Am J Kidney
Dis 1991;17:491-511.

24) Stokland E, Hellstrom M, Jacobbson B, Jodal U, Sixt R. Evalua-
tion of DMSA scintigraphy and urography in assessing both
acute and permanent renal damage in children. Acta Radiol
1998;39:447-52.

25) Lavocat MP, Granjon D, Guimpied Y, Dutour N, Allard D, Prevot N,
Dubois F. The importance of 99Tcm-DMSA renal scintigrapy
in the follow-up of acute pyelonephritis in children : Compari-
sion with urographic data. Nucl Med Commun 1998;19:704-
10.

26) Lavigne JP, Nicolas-Chanoine MH, Bourg G, Moreau J &
Sotto A. (2008). Virulent synergistic effect between Entero-
coccus faecalis and Escherichia coli assayed by using the
Caenorhabditis elegans model. PLoS One 2008;3:e3370.

27) Siegman-Igra Y. Kulka T, Schwartz D, Konforti N: The signifi-

cance of polymicrobial growth in urine: Contamination or
True infection. Scand J Infect Dis 1993;25:85-91.

28) Hoberman A, Wald ER, Reynolds EA, et al. Is urine culture
necessary to rule out urinary tract infection in young febrile
children? Pediatr Infect Dis J 1996;15:304Y309.

29) Al-Orifi F, McGillivray D, Tange S, et al. Urine culture from bag
specimens in young children: are the risks too high? J Pediatr
2000;137:221Y226.



