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Epidemiology and Clinical Characteristics of Clostridium
difficile-associated Disease in Children: Comparison between
Community- and Hospital-acquired Infections

Hye Jung Cho, M.D., Eell Ryoo, M.D., Yong Han Sun, M.D., Kang Ho Cho, M.D.,
Dong Woo Son, M.D. and Hann Tchah, M.D.

Department of Pediatrics, Graduate School of Medicine, Gachon University of Medicine and Science, Incheon, Korea

Purpose: Recent studies have reported an increase in the incidence of community-acquired Clostridium
difficile-associated disease (CA-CDAD) among children. There is an overall lack of information on
CA-CDAD in the pediatric population. The aim of our study was to compare the epidemiologic and clinical
features between CA-CDAD and hospital-acquired C. difficile-associated disease (HA-CDAD) in children.
Methods: We retrospectively reviewed the medical records of all patients who were diagnosed with C.
difficile-associated disease (CDAD) at Gil Hospital between April 2008 and March 2009. The diagnosis
of CDAD was made when patients with gastrointestinal symptoms had positive results for C. difficile
toxins A and B assay or stool culture.

Results: Sixty-one (male, 32 and female, 29) patients were included. The mean age was 3.79+4.54 years.
Of the 61 patients, 22 (36.1%) were <1 year of age. Twenty-three patients (37.7%) had a history of
antibiotic exposure in the previous 3 months. Forty-one patients (67.2%) were diagnosed with CA-CDAD.
There were no significant differences in age, gender, symptoms, laboratory findings, recovery period,
complications, and recurrence between the CA-CDAD and HA-CDAD groups. On the other hand, exposure
to antibiotics was significantly more frequent among patients in the HA-CDAD group (p=0.005).
Conclusion: This study suggests that the occurrence of CA-CDAD is increasing in the pediatric population,
especially in younger children with no history of exposure to antibiotics and in outpatients. Awareness
of the increasing incidence of CA-CDAD and prompt investigation of C. difficile in susceptible patients
is needed to avoid misdiagnosis and for appropriate therapy. (Korean J Pediatr Gastroenterol Nutr 2010;
13: 146~153)

Key Words: Clostridium difficile, Children, Diarrhea, Community-acquired infections, Nosocomial
infections
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o] Z7tslaL 9o, o]lF F vl HE 3 o
of] A =El Aol glo] WAsh= njHP A o
S Helt®, Zufol| A& £o}e] CDADO gk A7t
n] &3k AAoln, E35] CA-CDADoI thak A|AH ¢l
T obF Bagl vyt gl 2 odFoll A& Y|t
ol| A FZ 24 53t Clostridium difficile (C. difficile) =
& A, B IEE C. difficile WEFHAA A FA oz FR1=
Lot &S UdoE CDADY He} IS
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20081 49 5E] 20104 3€7HA 27 &£3H71A F
doz 7] Awd Lobgawdel YdsAY
Qe E WYdsted C difficile S4 A, B AA E£E C
difficile WFAAE 19 o] AJef vk Bha} 3 1,347
g FollA Qd77]7F o] Hol] CDADE Zghik2 Ho] 9]
= Shaket 1Y miuke] AlAJol= Aol A AlL)sked
=3

AN Fe 2E FE 5 &3] 342 M 9

oA C difficile S4 A, B7} %FA o) Avt wl k7 Aboll

A C. difficile®] =™ CDADZ Zwtsl9lar, 914
29 o|jef] Fgo] AR AL < 3/0E ool ¥
Aol YAt d Mol $l= 79+ CA-CDAD, 4]
A 29 o] Foll WASFAAY HZ 30 o]ffel] Y
Ho| 9+ 45+ ¥ 5 CDAD (hospital-acquired

CDAD, HA-CDAD) 2 #-33H5cH™.
2.

=9 g5 ARAES o] &ste] FFH
o7 FAste] A, dd, 71AAS 7, 370 o]
of] YA A& oI5, FAAF HZ A A (proton pump
inhibitor, PPI) 5-& o} &, J&F4, W BA] AAHA
&7, A5 ¥y 2 A5 ks 55 AT

C. difficile 54 A, B9 7% VIDAS C. difficile
Toxin A&B (bioMérieux, Marcy-I’Etoile, France)E ©]-&
AL, C. difficile Wi ZAAE AFE HE A
FAAE F3sta & ulA(cycloserine cefoxitine
fructose egg yolk agar, CCFA)oll H&3lo] 48~7247+
&t @71ES Agsksich

A EAHole Y9E$E MedCale T2
(Version 11.2.1.0, MedCalc Software, Mariakerke,

Belgium)< ©]43}3ith. CA-CDADT3 HA-CDAD+
o] v]iLE $J8| Chi-square test, Fisher’s exact test,
student t-test, Ch#F Z 2|28 3] 754 (multiple logi-
stic regression)& ©]-8-3F%1 3L, p-value7} 0.05 o3t wf
FARCE Fo3t o= Attt

2 it
1. CDAD &[] A £

2008 4F5E 20104 3E7kA 4 2 2]l A

Table 1. Demographic Characteristics of 61 Patients with
Clostridium dlfficile-associated Disease

Characteristic No. (%)/mean+SD
Gender, male 32 (62.5)
Age, years 3.79+4 54
Inpatients 52 (85.2)
Outpatients 9 (14.8)
Hospital-acquired 20 (32.8)
Community-acquired 41 (67.2)
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Fig. 1. (A) Sixty-one patients with Clostridium difficile-associated disease (CDAD) are arranged according to age (year). The gray
and black columns represent cases of community-acquired CDAD and hospital-acquired CDAD, respectively, (B) Age-specific
distribution of 61 patients with CDAD shows progressive decrease in the number of patients after 1~4 years of life,

t Shab= 61 (F 327, o 2 9‘ﬁ)°lM¢
ol & % A A= 524(85.2%), @ SHA= 9
o] = 3.79+4.54 %) I (Table 1),
ml UI Kl W}t 227(36.1%), 1~ 441 23%(37.7%)
olglom, ARy 3kxte] = o]zt E#% Has
T S BAvhFig. 1). AA 3} F & 519(83.6%)
ol Al AA7L hglont, ALY ol B thoks
AL, B AAYTFE 9.18+15319, 37 F ) A
A 35 BT 6.56+4.3731900h 2 yholl &, ke,
5%, 9 59 Sl ddd stxe= A7 31
(50.8%), 30™(49.2%), 24™(39.3%), 11%(18.0%)°]%}
o} A =52 236)(37.7%)014 EalEglen, 7|
A A A Qe A= 6 (16.4%) 02 4o}7]
Fule]l xRk HA-e] 29, FFo|PAHTS 14, 2B 1

4

W AurEAZALE 18 Henoch-Schonlein AHH 18 5
o|th 7I1AA3HS A2 = 62 A BF 4

AAEE I F Azl oz o] was gl A
5 A FQ FAAY Ftolu) sk 7T #AwEe
2 ZAo] 345 7497} 434)(70.5%) % 7HA vk,
v 2] 18¢11(29.5% )0l A= o] 9] shetell whet
Z metronidazole s 7~ 14¥ F<¢F Z7|XEAZ FoI3}
o, o] F 16adlollA L dlell T4 24| e
v U 7] 2eflofl A S A=kt oAl Adst

o] vancomycing o] 3 Fof TH =S th(Table 2).

Table 2. Clinical Characteristics of 61 Patients with
Clostridium difficile-associated Disease

Characteristic No. (%)/mean=SD

Length of diarrhea, days 9.18+15 .31

<2 11 (18.0)

2~7 26 (42.6)

>7 24 (39.4)

None 10 (16.4)
Maximal No, of diarrhea per 24 h 6.56+4 37
Associated symptoms

Vomiting 31 (50.8)

Fever 30 (49.2)

Abdominal pain 24 (39.3)

Bloody stool 11 (18.0)
Predisposing factor

Previous use of antibiotics 23 (37.7)

Underlying disease 6 (9.8)

Proton pump inhibitor 4 (6.6)
Treatment

Observgtpn or discontinuation of 43 (705)

antibiotics

Metronidazole for first therapy 18 (29.5)

Recovery period, days 451+292

Recurrence 2 (3.3)

2. CA-CDAD2} HA-CDADZ| H|x

612 CDADZE Ao 32} & CA-CDADT
o] 4 1”3(67.2%), HA-CDAD+-°| 204 (32.8%)°| 3t} A
HE @At 247 48.8%, 60.0% %2 7 - 7He] frofdt
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Table 3. Comparison of Clinical Characteristics between
Community-acquired Clostridium difficile-associated Disease
and Hospital-acquired Clostridium difficile-associated Disease

Table 4, Comparison of Laboratory Findings between Com-
munity-acquired Clostridium difficile-associated Disease and
Hospital-acquired Clostridium difficile-associated Disease

CA-CDAD HA-CDAD CA-CDAD HA-CDAD
(n=41) (n=20) Jalue (n=36) (n=18) Jalue
No. (%)) No. () No. (%)) No. ()
mean+SD  mean+SD mean+SD mean+SD
Gender, male 20 (48.8) 12 (B0) 0582 WBC (/mm?) 11,318+4.418 9,073+5311  0.349
Age, year 483+522 325+415 0217 Serum albumin 428+0.33 404+043 0,186
Clinical symptoms (g/dL)
Diarrhea 34 (82.9) 18 (90) 0.729 Serum creatinine 046+013 047+010 0.124
Duration of diarrhea 985+16,15 794+140 0540 (mg/dL)
(days) ESR (mm/sec) 6.18£954 2086+3084 <0.001
Maximal No, per 24 h 648+448 669+433 0922 Rota virus positive  3/32 (9.4) 0/16 (0) 0.541
Vomiting 20 (48.8) 11 (65) 0.854 (stool)
Fever 9 (46.3) 11 (565) 0717
Abdominal pain 5 (36.6) 9 (45) 0.725
Bloody stool 7 (17.1) 4 (20) 10 el A =%, 71423 PPI B-g-o] ol thalo] A
o PORD 2000700 g chilek = A2e SR AN FAA ol R
Predisposing factor = B = N
Previous use of 10 (244) 13 (65)  0.005 + HA-CDADS| 23z A3t #AI7}E gl AT
antibiotics FIAE B o1l(0dds ratio 4.34, p=0.0332), 7]1#A A
Underlying disease 0 (0) 6 (30) <0.001 1 HQelHL EA3d 0ol el olo =
Proton pump inhibitor 0 (0) 4 (20) <0001 il Pffl T A ‘T“_] gol Wit 5 54
Severe complication 1 (2.4) 0 (0) 1.0 Hel ZhatollA HARAAE ASPetglon]  7]Eol
TSaImG%t le (ora)  12(293) 6 (30) 0810 CDADE] 525t elo] St A S Setil 894 Wl
etronidazole (ora
’ ' N& =] orH = 2 o =
Recovery period (days) H"l a:f—L EZO E'T_tll‘, =% ELE]]O}E]I/] 7(] ov T
Recurrence 436+283 482+298 0857 T Zholl %ﬂo& zrol7b §llar, At A& Entko]
269 00O 052  HACDADTOIA HF 20.86+30.84 mm/hrZ CA-
CDAD-9] HF 6.18+9.54 mm/hrHc} Go]5A] =t
Aol glgieh g Ale] FFAYE 325441549k Thp<0001). O ) ZEputol2l §F CA-CDAD

4.83+5224|2 HA-CDADToA thit &¢koy A
Ao R FostAl= ghekow, AAS A&7 ol Hl
5, 2 8] gt S5l JdolA 7 Tl o3t At
ol ik A =% o F= CA-CDADOIA 104]]
(24.4%), HA-CDAD®IIA] 1399](65%)% HA-CDAD-0]
oAl A =EH 7-57F Bhth(p=0.005). CA-
CDADT-ollA= 543t 71AASHE 71 271 ¢lsd
21} HA-CDADoIIA = 6% (30%)°] 714 A %S 714
3L Qlo] F A Zholl FAHCE o7t Alo]l & Ktk
(»<0.001). PPIE A} A e FApE 4io|gla B

‘F HA-CDADE Ahike- 22p9ich(p<0.001). L 2]
g2l we | metronidazole X & o3, 3|45 7|7k, A

ukgol| QoA E F 7 Zhll FoId Aolrb gigih
(Table 3). HA-CDADS] WHAlol] ¢d3kg F+= Ao 1}

7t 327 F 3Welld FHoZ SAIEAL, HA-
CDADToNA = 1670 ZAE Aldstglont BF &
Jo|gith(Table 4).

i &

iﬂ %i AE} BS 44 o}‘ﬂ, Sa&7F oAl
A= FEAN Agste] AED HZ Fol7bH Al
HAE AR ez 34 At e deA
o diged& sttt dyj‘iczle~ ZpeA Alol] &
et AAJore] - AF 7L ol ol 255
o} ok 50%0ll4 B4 BHFoz Eastar, 14] ot
o 5%, 1 o] F ok B4R oF 0~3%0llA
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