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Antibiotic-Associated Diarrhea in 3 to 6 Month Old Infants with Febrile Urinary
Tract Infections
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Purpose : This study attempted to investigate the frequency, duration, and risk factors of antibiotic—associated diarrhea
(AAD) in infants hospitalized due to febrile urinary tract infection (UTI), This is a basic research on the probiotics used
in the prevention and treatment of AAD in infants,

Methods : Medical records of the infants aged 3—6 months hospitalized in Gachon University Gil Hospital from January 2008
to September 2010 due to the febrile UTI were retrospectively reviewed, The episodes of loose or watery stool were inve-
stigated for frequency, onset, and duration, Those who had AAD and those who did not (non—AAD) were compared, The
antibiotic regimens and the episodes of diarrhea were investigated in AAD group.

Result : Total 147 infants were included, Fifty—four (36.7%) showed AAD, Intravenous third—generation cephalosporin (3rd
CS) single therapy was used for 102 patients (69.4%), the 3 CS and non-3" CS combination therapy for 24 (16.3%), and
non—3"* CS combination therapy for 21 (14.3%). There was no significant difference in the dose of cefotaxime between AAD
and non—AAD group (P=0.601). According to the antibiotic therapies above, in AAD group, there was no significant
difference in the onset and duration of diarrhea respectively (P=0.717, P=0.830). Although the frequency of diarrhea was
higher for the 3 CS and non—3" CS combination therapy subgroup with 9.2515.30 times/day than the other two subgroups
(7.58+2.97 times/day in 3“ CS single therapy subgroup, 6.75+4.40 times/day in non-3 CS combination therapy subgroup),
there was no statistical significance (P=0.078),

Conclusion : AAD seems common to the infants aged 3—6 months with febrile UTI, regardless of regimen and amount of
antibiotics in usual dosage. Further research on the effects of probiotics used in the prevention and treatment of AAD
in infants is warranted, (Korean J Pediatr Infect Dis 2012;19:12—18)
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moniae 125-(8.9%), Enterobacter spp. 45-(3.9%),
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Table 1. Comparisons between Antibiotic-associated Diarrhea Group and Non-antibiotic-associated Diarrhea Group

AAD" (n=54) Non-AADT (n=93) P value
Sex 0.844
Male 38 (70.4%) 64 (68.8%)
Female 16 (29.6%) 29 (31.2%)
Age (month)” 3.76x0.78 3.81+0.76 0.718
Prophylactic probiotics use 17 (31.5%) 50 (53.8%) 0.009
Cortical defect on DMSA scan 17 (50.0%)° 33 (64.7%)’ 0.177
Urine culture
E.coli 42 (77.8%) 66 (71.0%) 0.084
Enterococcus spp.’ ' 6 (11.1%) 17 (18.3%) 0.249
K. pneumoniae 4 ( 7.4%) 12 (12.9%) 0.302
Enterobacter spp.’ ' 3 (5.6%) 4 (4.3%) 0.731
Etc.” 11 (20.4%) 14 (15.1%) 0.408
Dose of cefotaxime (mg/kg/d)’ 1454+272" 148542817 0.601

“mean+SD

" AAD=Antibiotic—associated diarrhea
"Non-AAD=Non Antibiotic—associated diarrhea
'n=34 in AAD group, n=51 in non-AAD group

Etc.=Proteus mirabilis, Citrobacter koseri, Srreprococcus agalactiae, Klebsilella oxytoca, Serratia marcescens, Citrobacter

freundii, other G (+) cocci, other G (=) rod
n=32 in AAD group, n= 65 in non-AAD group
spp.=species
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Table 2. Comparisons Between Antibiotic Regimens in Antibiotic-associated Diarrhea Group
3rd CST 3rd CST with Non-3 CST  Non-3“ CST combination P value
(n=34) (n=12) (n=8) vai
Sex 0.922
Male 24 (70.6%) 8 (66.7%) 6 (75.0%)
Female 10 (29.4%) 4 (33.3%) 2 (25.0%)
Age (month)” 3.76+0.74 3.67+0.88 3.88+0.83 0.844
Body weight (kg)® 7.47+1.15 7.40+1.36 7.37+0.79 0.971
Diarrhea onset” T (day) 2.06+1.28 2.33+1.37 2.38+0.84 0.717
Diarrhea duration” (day) 2.776+1.18 3.00+1.28 2.88+£0.84 0.830
Diarrhea frequency” (time/day) — 7.58+2.97 9.25+5.30 6.75+4.40 0.575

“mean+SD
T3rd CS=third generation cephalosporin
"Non-3rd CS=Non-third generation cephalosporin

Diarrhea onset=interval between start of intravenous antibiotics use and occurrence of diarrhea

15



Korean J Pediatr Infect Dis Vol 19, No.1, 2012

AReE A} 34 AR D QT
3]/, 3A] AZEAEHY vAZEAE
T2 9.2545.308]/Y, RAZEAE- Olﬁ
4.403)/4 =2 A Az AEAT} Bl A2
FeW Al 7 el vlal] A vgtot %ﬁﬂx—m
2 Ho|z] oIt (P=0.575) (Table 2).

d|
Jad

244 EECIE N RREEED)

o] g8, 442l
2 Ak &4, s Wi A Al wigk 59
1Ao7 AADZ Aot o] M) we ATex A
TA7F AADS] HARIEE Y=t a3} vk o
aﬁﬁﬁﬂ*”2mmﬁﬂ@&ﬂ4%”ﬂA%ﬂa%
1, 2008 AL FA AR 7]

r» m

%% A B C Hl —HQE trof Ag-shs A anstkel
s e

of2fgt AtA ] AADel thEt &t A7 felA, 5
Ao AADe tigh A7k 23] G=a s ofof .

q]zd—x].g] OAE’ﬂ 7loi_/] 06& 61—1@;1]_/] = g]r /\].

AADS] 3| Sol uel AT A} kAl e 5 9
o uebA 2 dgrellMe e 371EelA 6704 v
ulo] o} ukedA) ¢ w7kl Sxle Aty A Q99
F59F A14%, AADS] S BASGT AWES A
BolA @ oorg el tEE FE30] AAD
& 24K oldgl QlEe] Y

Z74 Zol7k AUk F
29] oA} A&y 3= 39 o]
e 20pA wo)at xgga 93, Alam 57

ol M 2704 Abe]

16

o] XL O

A Enalil
T #&é Bﬂow} BolskaiaL, 713kl st J s
A= Rgkot, Al AR ARAVIHE AR TR
F AFd ool AApE B FAE VIFEoR AT
Ak # A7 Turk 179 =Rol A A3 H o)
A sk

Turk 5'%& AAD 249] 918 @ 2] B3t AFolA
24 o)’de Axote] AAD AEL 3%, 24 vt

frol= 18% = AAD WHAEo] 24 m|etellA] o] #A 1
Bl AADS] 13 IAkE 24 m|vke] 913S AFsisih
AAE 2 A AAD B H1E-2 36.7%% 919 AT
Hoh =7 vghsd ol & A7 o o] 24n

o she ddFolgl] Wl ZhsAel it
2 ATAY YA 07 AFAE AHA AAD] T
3 HEENE AARIIOY B AT F34 TR

LA vhefet BatAlgl GYAE AFE o PR

I 5dE welle FEeitka Al Eh

B o Lo|A] 71 Wo] 201 FAlA QL AAW ce-
fotaxime GL WO Z 14774 2] )=t 5 97 (70%)
o Ab&5] 3l W cefotaximeol tfgt AAD= =
ol ZAFE A7} 9191 Jirapinyo 570] FH Y &
AAZ F2 AN cefotaxime AHE & ZASH= AAD
= A5k vk QARE, AALe] A7) v egabA] kit

Aol A= Hate] A o)E HEks] slo] HAM cefotaxime
AHEAl AADE ZAREE Agteke d 1 99t O‘E‘r
712 A7 A FEA FRHE AAD 4TS FA
kL ST 10 1 Al E 34 HI%EM
o ST, A AEEAEIN vAZEAEY
EReoNE, vAERARY EFeNT P A
A P=0.717), A%717H(P=0.830), 3% (P=0.575)
= u]ﬂa A3k ZAA QW9 Aol7k AADO P F

A gk A oR vehg

P9 AR zE tA 57 Hob AADT
A ABEsED Bl el tha 5ol vla A
EFAUT 571 Aot AR vt BE B,

Aoz ozolA7lel thakd 44 gl 99 A 3

e g
2

ko3
T o ok



255 9 691 Fop WLy
A AR F-E A3 e 5 99d 4, Te
UAe] 315 53 9715 £l oAk U%S

7F54 5ol e,

AEHOE AT 3-67199 Jote] wAY Q7Y
B4 AADE B3Pl sk A 2, A
o gogoll WE ol T MolAE Ugktk. B AT Ak

AADY g @ A5 AgHE AFAY BAE AT
7] A% 12ARE £80] B J0T Holv, o e
7o) 92 o @ AFAe AFE F8) AADY

u}3]
=

AdAE o Aol Brd 5 9le Zlolth

o
S

ok
=

2 H: 2 ATE

X gAA AT

R T

o7 Jdg ot

7 A AF(Antibiotic—associated Diarrhea,

ola} AAD) 9] o 9 A¥RIAE ZARITE o] A+

= Yot AADS] oA a X 5ol AREEE AtAlel st

7 A oA 2008 d 1€95E 2010
9¢ Atelell H4 AN QEAACR 1A AF 3

e okl o775 FFH O 2] AAD

£ Hal IAHAADT) & HolA] &2 32} (nhon—AAD
)& vkt AADT oA ARgst Al QR
45, A e vlaskglit.

A o} F 1479 T AADT 547 (36.7%) °13 1L,
o] % 34 AlZeAZA(3! CS) HAWE, 3 CS
o A ZEAEY EeHT, HAREAYY 23
W 2R AAte] Wl A, A7) B S0 fejet

zko) 7k G THP>0.05). AADT-¥ non—AADT¥}<]

cefotaxime AFEE2] F2)3F Zjo)= gl

4 24T 3-6719 ot AN Qritd fxtel
A AADE: AL 2 B Fol WA
L2 BAGo] &34 BAYEATE Fof AADO] ofH}
I Azl AHEEE AL mdel tiE F7HHl A
77t desith

17

References

1) Berg RD. The indigenous gastrointestinal microflora.
Trends Microbiol 1996;4:430-5.

2) Park HS, Han DS. Management of antibiotics—associated
diarrhea. Korean ] Gastroenterol 2009;54:5-12.

3) Alam S, Mushtag M. Antibiotic associated diarrhea in
children. Indian Pediatr 2009;46:491-6.

4) Simakachorn N, Pichaipat V, Rithipornpaisarn P, Kong-
kaew C, Tongpradit P, Varavithya W. Clinical evaluation
of the addition of lyophilized, heat—killed Lactobacillus
acidophilus 1B to oral rehydration therapy in the treatment
of acute diarrhea in children. J Pediatr Gastroenterol
Nutr 2000;30:68-72.

5) Kotowska M, Albrecht P, Szajewska H. Saccharomyces
boulardii in the prevention of antibiotic—associated di-
arrhoea in children: a randomized double—blind placebo—
controlled trial. Aliment Pharmacol Ther 2005;21:583—
90.

6) Jo YJ, Lee EJ, Choi KM, Eun YM, Yoo HJ, Kim CH,
et al. Causative organisms of community acquired urinary
tract infection and their antibiotic susceptibility at a
secondary hospital in Korea. Korean ] Pediatr Infect Dis
2010;17:30-5.

7) Bae EY, Lee SY, Jeong DC, Kang JH. Clinical charac-
teristics and antibiotic resistance of urinary tract infections
in children: Escherichia coli Versus Non—E. coli. Korean
J Pediatr Infect Dis 2010;17:67-73.

8) Hogenauer C, Hammer HF, Krejs GJ, Reisinger EC.
Mechanisms and management of antibiotic—associated
diarrhea. Clin Infect Dis 1998;27:702-10.

9) Kligler B, Hanaway P, Cohrssen A. Probiotics in children.
Pediatr Clin North Am 2007;54:949-67.

10) Villarruel G, Rubio DM, Lopez F, Cintioni ], Gurevech
R, Romero G, et al. Saccharomyces boulardii in acute
childhood diarrhoea: a randomized, placebo—controlled
study. Acta Paediatr 2007;96:538—-41.

11) Johnston BC, Supina AL, Ospina M, Vohra S. Probiotics
for the prevention of pediatric antibiotic—associated di-
arrhea. Cochrane Database Syst Rev 2007:CD004827.

12) Floch MH, Walker WA, Guandalini S, Hibberd P, Gor-
bach S, Surawicz C, et al. Recommendations for probiotic
use——2008. J Clin Gastroenterol 2008;42 (Suppl 2):
S104-8.

13) Turck D, Bernet JP, Marx J, Kempf H, Giard P, Walbaum
O, et al. Incidence and risk factors of oral antibiotic—



Korean J Pediatr Infect Dis Vol 19, No.1, 2012

associated diarrhea in an outpatient pediatric population.

J Pediatr Gastroenterol Nutr 2003;37:22-6.

14) Song HJ, Kim JY, Jung SA, Kim SE, Park HS, Jeong
Y, et al. Effect of probiotic Lactobacillus (Lacidofil(R)
cap) for the prevention of antibiotic—associated diarrhea:
a prospective, randomized, double—blind, multicenter

study. ] Korean Med Sci 2010;25:1784-91.

18

15) Jirapinyo P, Densupsoontorn N, Thamonsiri N, Wongarn
R. Prevention of antibiotic—associated diarrhea in infants
by probiotics. ] Med Assoc Thai 2002;85 (Suppl 2):
S739-42.

16) Sullivan A, Nord CE. Probiotics and gastrointestinal
diseases. | Intern Med 2005;257:78-92.





