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Clostridium difficile Infections in Children

Joo Hyun Gil, Jeong Wan Seo

Department of Pediatrics, Ewha Womans University School of Medicine, Seoul, Korea

During the past decade, rates of Clostridium difficile infection (CDI) increased worldwide. Hypervirulent strains
of C. difficile such as NAP1/BI/027 and PCR ribotype 078 have emerged that have changed the epidemiology
of CDI. Especially, CDI rates also have increased in the community, in children previously thought to be at low
risk. Recently, the use of gastric acid suppressant that facilitates intestinal transit of the bacteria and presence
of inflammatory bowel disease has been reported as risk factors. Treatment for CDI usually relies on metronida-
zole or vancomycin, but recurrence rates remains high. New treatment options for multiple recurrence are
challenging. In this article, we reviewed recent epidemiological changes, current knowledge of virulence factors,
reasonable approach to the diagnosis, and optimal treatment of CDI. But, clinical guidelines for pediatric C. diffi-
cile disease have not been defined. It seems that the consensus and recommendations for managing pediatric

CDI are urgently needed. (Ewha Med J 2011;34(2):3-12)
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RTH9]. 2003 v]=9] 67 FF AlZFe= 2007 ©]
$ w407 F, I, UE©E, 7)o, ZFA71H|
Z= Argel Aok CDI 2ol B Eth10,11].
At Ty A 3=, NAPI/BI/0272 HAEHE=
=4 ol 24 W] wet North American
pulsed-field gel electrophoresiso] ]3] NAP type 1
(NAP1), restriction endonuclease analysiso] ¢]3f] BI,
PCR ribotype®] &Ja) 0272 thekslA Egler}. o] A
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22 CA-CDI7} g & H|F2 AR gH = A= ¢
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o Zatslrt. E3], 2o} CDI §H oIt F5 £A0
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Bl A k& A, S dS5E0] 50%HE Y] i
of 2w AUAFEC] wotlH EZAT A=Y
AYE & 5 AH28]. mEbA, ddFEel YA EHA

Lo

235 - A5 ek Aot Costridium difficile 42| £ AKX A

AT, AATE FAY ) B2 PR k2 ARG
1L W E, 4 AEEe BB, FAt &
Y W W AAE AWY Bat g Ao 33
=T}29-31]. Nemat S[31]& % 5,8657]¢] o o] A
A EIA FAFA] OF 17%] 4 9FAo] VheE, EIA £4
oA MYFZ @3ke] T WA WE ANE BE
3% S%re] gpio] H91x, vl EIA S4olu]
P ZAN AMA W AN P AP oF 3%e)A
FHOE FEHol, WME P AW oz A o
228 FEThE Stk S4 A 24 WolF F7to
Bt Bav el FAbsEA, B4 Ac BES
=

7 9, A WS olgd) 542 ANEAL
C difficiled) 78 H A E7} glutamate dehydrogen-
ase (GDH)E & &H|st= A o] &3t MAA
N GDHE ZAbshe el Sol glch. Teiu, el
SHHA o =2HEH L NG oE NFET}
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Fig. 1. A case of psedomembranous colitis in a 23-month-old girl presented with watery diarrhea and fever who had received
broad spectrum antibiotics and steroid for the treatment of asthma. (A) Colonoscopic findings shows characteristic inflammatory
membranous (pseudomembranous) nodules surrounded by hyperemia, edema and superficial erosion. (B) CT findings demonstrates
wall thickening of nearly entire colon, associated with omental inflammatory infiltration and ascites. (C) Histopathologic findings
shows inflammatory exudate erupts from the superficial degenerating crypts (mushroom-like configuration) and nonspecific
infiltration of inflammatory cells on the mucosal layer.
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7 AR AgE 5 ,
A7 =40 Felaop Frh2,15]

778 vancomycine CDI¢o| 3l F¥¢3}A FDA
%ol AL, 55 Agh Al | o] AT A oFE
olth. 2 WY 7| Z S Lho] >604], W >383°C,
131' WEF <25 mg/dl, }EF5715>15,000 cells/
mm® F 2717 olAbol ALk, SIaHA AR, ST
22p, AE, @30l A& wo]th44]. Vancomycin
2 oA FEHA Zot AW F=7F Ha JA &
=9 1008 ol4eR SR} LofAE 2H &
ol qEo] X AW 53 A4 A, A
W, WA 5F3EA} o) A 40 mg/kg/ Y AHE-EHTH2]. Van-
HoHF o =717 EA A o]t metroni-
dazole AF8-A|E.t} VRE (vancomycin-resistant enter-

_‘

comycin U4

ococcl) W& o 2F5HA = Ge=the Evt o
[45].
A A= A A9 &2 metronidazole©] 1L, O]_,_

Ag ol = A A % Aol Lol 3
o, R ARG 2L FES ASHI, NE AYE F
Aste}. Bof 6~7UR) Z4 B0| YA otatuct
H 8 A9 2 B3}, metronidazoled vancomy-
cin® 2 WA, AEY, WL Z7}=o] X&HT

H g EAeS J—Eﬂﬂq S 4] UthH Fof
1094 °oF&E A FTERTH44] A& ey =4 A
o 2%l A= 7é‘—r, BT AAZE HA7A] =E A
GO 22 metronidazole 3t} Vancomycing &
WOz FostH toA A7 F=o =EsHA &
sto g, v B AR TRt F4 T4
Rt A EAE B ol E7HsT B¢ VIG
EoE 1#3}H2,11,15,44).

CDI A &2o 4 7H o3& H2 oF&E 5@ $9 1l
ek Adro|oh. HolFy =4 #F2 A8 AT
o] F7kstal Utk gutAow A A7 HfRE ¥
SHARE A= S o] F oF 2~85 oo Aido] Yo
gtk A = o]F 15~35%0 4 F ¥A Ade] Hof
UL, o] F 33~65%0l A Al ¥ o] o] A FH st
o, 5SS SEE 7ol wobxlth Aol dot
AE ZAFo ot Aol 7| = A|gE A& o]F
HE A ALHLR Fo] Ho| AfPdo] He

AL Utk AL A FdETE st Ao
Holoj, A7 A= A wstefzte A4 A+t
Zol ot Ho auprt BojA B2 Ao FHergt o
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=% }EH 011‘4-[11 15,44]. Al ¥ o]A AL A], vanco-
mycin b3| 27} &3HA o]
L= = E J‘l‘ﬂ >3 41%*% 129 } _',E_oqs}—r e 1
T A= As o2, F7
7} Z Ex 9= :,r;x]- 1—14.] ] A ] 22 A3, &4
3 A o] FAYA7}F LI EE = Aotk AR
A 7reF B 2802 A Zsle 9=ttt F
A 27l WMoz R 2o 2 g, B WA 2

A, Al WA 3 500 mg/d, ¥l HA F 250 mg?_;
oA WA F 125 mg/Y, o]F ¢ 1~3F7F 2~3Y 9
g MY 125 mgg T3 WA o|TH15,44].

2) %2 X|g ¥ MY R&

coIg) Azl HolA A7 R AHE AR &
ot B3t gAY B3V AFHA ggronz
Helg FHez nEs,

(1) Probiotics: CDADS] da}t& ovt = g ]
22 A probiotics?] A= YSH v} glth46)].

SFA| 9, CDI Ao A BHZ XF A2 A, Saccharo-
myces boulardii (S. boulardi)+= 7} @o] A EHE=
probioticse] ], A 1o A 3 1-83F vancomycin (2
g A)I} S boulardii (2 /)] W ARTAA AT
vancomycin®} 9]¢F9] Wit gL Eh Afgo] &
O3} A| Fkth[47]. 18] 2L probiotics E-3HA| A (Lacto-
bacillus casei, Lactobacillus bulgaricus, Streptococcus
thermophilus)E FRYA| 2t Westo X 72star, FAYA|
47 o]F 17 o FFE Lol Yol Hls) A
a0 Fo5HA RTH48].

AR, Lacrobacillus acidophilus, S. boulardii, non-
toxigenic C. difficile strain 2] &2 probiotics7} &
3 Zo| glovt ofx7kx), 20} CDI Aol Al pro-
biotics AM&o] Tate FUH Hh gic.

() M2 A 4 BR-o) 34 A R4, 7
A7} fusidic acid = metronidazole2 F oS o,
= 270 A2 L AL oA Zfol 7 AAch. 3
A9, A7 0]& 55%09| A fusidic acidel] WAIS e
W TH49].

Nitazoxanide= metronidazoled} X3 Ji}= # 9
T Aoz Hol, AT YA B g2 AR F

£ A%ttt Metronidazole X & 9] Alufjst A} =,
74%¢9]| A nitazoxanide®] HF-2-3}% 1L, o] F 33%9] A
A st A A TH50], oh7]1# 34 YA lAl nitazox-
anide®?} metronidazole X E7F AAE&-L x}ol7} ¢l

SUTH51].



Rifamycin& 2% 7F53 AA 2 A, §748-3ol
Aet Z-gskal, A4 o= HA @t C difficle
= ZS OF 7, EEY Bedd 3" &
Aatel 282 SRR o] FR S Zgol= £S5}
I, A AT EFl mAs Gl A9 L, of
742 WAool H2 B At Aol AUtk
FDA 590 HSZES 124 ol4ol A ojslxt AAlEol
A5H52], CDI A 29 Aol 71 75 @ g
#2A|olt}. CDI A% $xfol A vancomycin 42 o
823, 257} rifaximin 800 mg/¥€S FAPS o AT
of ol &2 o] Qleh(53,54]. 34| %t fusidic acid®} =}
AR 2 W S8l FY3loF o, rifaximin-re-
sistant C. difficile ¥5F7} X 11H v} 9 t}[55].

(3) HIZEET: WHSEET(150~400 mg/kg)>
% Et & AR £S5t CDIoA mix|dt X
B2 AREEI AL O a o] tfsiA obF] =7
AX7F ok WY EEH] AW W =3
CDIY ¢ F&3tA|q AYIE2EH Fo| A &
9] 7|5 FAol JAY, HAl AFHHS FF(syste-
mic inflammatory response syndrome)o] Tt} &3}
ol x| e 4 SAcH5657)

(4) 1 9| X|g: &of CDI EApo| A FEX R &S
st of 2] ZpE AR A9, ¥ o] 2(fecal bacter-
iotherapy)o] A IA 0|t S8 Hirb 131[58],
A7 &7 olF Holtle ZAE glof7] Hsl poly-
ethylene glycol (PEG)Z tj& A AL 3= UHE ¥
&t ARG TH15]. C difficile Z2x0 H3 S22
A FAB9], 54 72 FAA[60] 59 ARgo] A
< 9u] A A7 AeE HuE v glon,
axof ghxpo] ALg-o] HifAl= o B2 A7 Zast
=3

5. ot

ARS A= AFFE C difficile 85 A
ShaL, BRAolH ZAAE i AL dslof g,

C. difficle T = 4, FAYA|, 3t A F Sl WA
o] Jen, FIfHA A AYETTE Wbk,
AW AEE iR 299 &4 gEe =, 37 Ay
Qo= EUA AZ, A2A 59 EFS FoAE A
gEug 24517171 oJHoi11]. 4 x]o], CDAD &2t
oA it F4e a4 Foj&, FjFo Fo] ZESFHA
Aupeoh6l]. A= 4 HA7|ZE Fetolgte ¥ie
Al A 2] 3}al(contact precaution), & F A2 711t &

 Zgol WrAolH, 131§ A=/|TE Aok
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t}. Chroline =+ hydrogen peroxide®} 72 X5
1 = Qe AAE & S sk, O 99 g3
19k )= A A= C difficiledt 22 2R} A/t
7t glo11].

A gl WNES} 717+e HasEia B8 1

mO

fr Ly ot
mO

ol

o
ARZ FAAY A8 BLaT 94 AAAS A
Age}.
2 B

Az e BEA FRe HolRe] Fa1 WA, AN
AM oz CDI §9Eo| Z715tn dsto] wstm gl
o} elibet doto A= X GAE] A Fgol F7t
B}t Qo2 FAPYBRE, dolfHE AFHo= 3

AbsHe o] Basteh ShAT, GRobet oty BE
bl A 712 % A= 9He AR ot gk &
Z A2 A 9 2T 4 B AA Y ol
NFE AoE AzE

bl
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