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= Abstract =
Pseudomembranous colitis in children: Experience of a university hospital in Korea
Jae Hyun Park, M.D., Kyung Ji Kang, M.D,, Yu Na Kang, M,D,‘, Ae Suk Kim, MD." and Jin-Bok Hwang, M.D.

Departments of Pediatrics and Paz‘ho/ogy*, Keimyung University School of Medicine, Daegu
Department of Ped/am’csf, Dongguk University College of Medicine, Gyeongju, Korea

Purpose : Pseudomembranous colitis (PMC) occurs rarely in children, but its incidences are increasing due to frequent
antibiotic use. We investigated the incidence and clinical characteristics of PMC accompanied by bacterial enteritis-like
symptoms in children.

Methods : Between November 2003 and July 2007 at the Department of Pediatrics, Dongsan Medical Center, we analyzed
the medical records of consecutive patients who received antibiotics in the past 1 month, developed bacterial enteritis-like
symptoms, and were diagnosed with PMC based on sigmoidoscopy examination and histological findings.

Results : Among 22 patients who underwent sigmoidoscopy and biopsy examinations, 11 (50%) were diagnosed with PMC.
These 11 patients were aged 2 months-12 years, among whom 5 patients (45.5%) were less than 1 year old. The clinical
symptoms were bloody diarrhea (28.6%), abdominal pain or colic (28.6%), watery or mucoid diarrhea (23.8%), vomiting
(9.5%), and fever (9.5%). The antibiotics used were penicillins (55.6%), macrolides (27.8%), cephalosporins (11.1%), and
aminoglycosides (5.6%). The period of antibiotic use was 3-14 days. The interval between the initial antibiotic exposure
and the onset of symptoms was 5-21 days. The results of stool examination of all patients were negative for Clostridium
difficile toxin A. Patient distribution according to the degree of PMC was as follows: grade |, 18.2% (2 cases); grade Il
27.3% (3); grade lll, 36.4% (4); and grade IV, 18.2% (2). PMC did not recur in any case.

Conclusion : PMC is not a rare disease in children. If pediatric patients receiving antibiotics manifest symptoms like bac-
terial enteritis, PMC should be suspected. Endoscopy and biopsy should be applied as aggressive diagnostic approaches
to detect this condition. (Korean J Pediatr 2010;53:184-189)
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F7¥she FAl0lm? Y, whebd PMCE F7kska 9l Ao

M 2 adl=g
PMCE Al 99 S8z s BHdd 4 AT Al
7HeHd g4 (pseudomembranous  colitis, PMC) 2 - a7 G A FAAE Bolok et AW A= WS
YA AR WElo] Q1= A9 Clostridium difficile®l] 23 ”‘g‘é FHshAl HER 27] Exde] Fesith 18y PMCel #3t
¥ 527 wshs Ago|tt), Avlsta o]l AL T4 Zwiener 579 el W EH TR W1 o] F 9ol A%
AMFE 54 AYAY, T T Fuksto] AHE 4o Ao FE Aot IAEE A #F Bt gle Ao
F e FF SAMA T 9 R B F gt H =3

GAA ALgo] Eoldel Wl C difficile 3FE ) W=7} F453] AAbES dd g HdoA A% Fotxl Ao PMCE]
WS, QA 54, A & ZPO] Tkl 271 X
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2. 4
e A 2LE b ez g AAbel s diwie] JEwiy
W= 3215l 11, EIA (enzyme immunoassay) O 2 Clo-

stridium toxin A (VIDAS® C. difficile Toxin A II, bioMerieux
SA, Marcy—1'Etoile, France) & 74*P;P°ﬂ"4- Tz P Mg
9 F7h= 15,000/mm” o4 |, C-vkgA @9 (CRP) <]
Z7H= 0.5 mg/dL oY o, E% & ]X]«l = 3.5 g/dL
olstd w= 75]9]3]-0513]- WA AAR= GIF N230 &+ GIF
Q260 (Olympus®, Tokyo, Japan) Z ©]g3to] 67]€ o= ]
21 b glol, 671E oS muERE o] &3ste] g4 niE $
Alestglon], FA42 sk sta FEAE 52 0.456% A2
@ 1-3 mL/kg® 23] ¥ & Al&3Sich PMCY WAE &
& Park 570] 7b9re] HE|S 7% Grade [-1VE 4942
b 7150l whel, Grade 12 wA|St(tiny) 71t} vd, &3
1t Grade 11+ #H (granular) FE2] 714} Grade 112 9
2] (nodular) 2o 71eh, Grade IVE §5% (confluent) 7}
By w2 A ostlvt. 22484 2o A9 (mucosa) & =
¢l 2y I Ak(focal epithelial necrosis), TAHA H&EE
(eosinophilic exudate), 2] 3t7]¥ M (gland) o] Ho|A,
- (polymorphs) 9§74 9] x4 9] H-22]7](debris) & 7
B (fibrin) % M (mucus) 22 A 71 (pseudomem-
brane) ¢ Z&7lo] B wjz Hkalgil”. 49l PMCY 54 7]
7t I ES HEd doly HlolAE FAste] ERIsHIth

PMCE Adtd dAEL 7-109 EoF A48 HEZULE
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PMC in children: Experience of a university hospital in Korea

3. A &M

FAA 42 SPSS (version 12.0, SPSS Inc, Chicago,
IL, USA)E o|&3}9, Fisher's exact test® A3} o, P
Zrol 0.05 " A9 8938 Aoz Ayt

4 a

1. PMC2| HHE

AT g 713 3 9N ER Al R G A wol
al

WA 22 10 ool A ALgel A AT Uelet
o] PMCS) 7P Ak 9lstel A4 UAEE AT B 22

gtk o5 & 114(50.0%) ol =28tz o7 PMCRE &%
ok 22 7137 9 1541 293 FAd @ A= 102
glel A PMCE ZgtE|o], Zo} PMCE= oF 1:109] 29 =}
o]Z Rtk

2. 20} PMC ZIGH 2ixlo| il oM B4

ZoF PMC 1189 =2 A5 27019elA 1242, 14 o]t
7} 58(45.5%) & A THEFIg. . e GAl o S
E3Holgl o, IWg Fukst MAA) 68(28.6%) ¢4,
52> B 680(28.6%), T A 581(23.8%), TE 2241
(9.5%), wrdo] 281(9.5%) N4 #Z= Atk (Table 1).

3. A2

o
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Op

& A 712, 34 &enx|e| 712t

A= GE o7 ALE-3E -7} SElelA B %El‘ih 2l
A Ado] 34|, rtaRgol= AQe] 282 2T AT 58315
th A FAL AT 58S dE5H0R Ak%f?l AL 1890
w, Ymx] 58 o FARRT ARSI B £ W A}
4 A5 x¥std F 18 TH FAA AFgo] BEENE=

g, AYAY A 104 (55.6%), rtazelo]l= AL 57(27.8
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Fig. 1. Age distribution of patients with pseudomembranous colitis.
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Table 1. Clinical Characteristics of Patients with Pseudomembranous Colitis

Patient No.  Age (year) Sex Symptoms Antibiotics Underlying diseases Duration” (days) PMC (grade)
1 4 M A, W Pc, Mc Pneumonia 7 111
2 2/12 F B Pc, Cp Meningitis 12 111
3 8 F AV, W Pct Sinusitis 14 v
4 1.5 F A B Mc' Pneumonia 7 11
5 5 M A F, V, W Pc, Ag Burkitt lymphoma 12 11
6 8/12 M B Pc, Mc AOM 12 II
7 9/12 M F, W Pc, Cp FUO 7 I
8 12 M AW P’ URI 7 v
9 11/12 F B Pc, Mc Pneumonia 7 I
10 1 F B Mec' Pneumonia 5 II
11 4 F A B P’ AOM 21 I

Perlod taken from the initial antibiotics exposure to the symptom onset

TOral medication
Abbreviations -

A, abdominal pain or irritability; B, bloody diarrhea; F, fever; V, vomiting; W, watery diarrhea; Pc, penicillin; Mc,

macrolide; Cp, cephalosporin; Ag, aminoglycoside; AOM, acute otitis media; FUO, fever of unknown origin; URI, upper respiratory

infection

Table 2. Comparison of Laboratory Findings in Patients with or
without Pseudomembranous Colitis

Positive case/Total performed

Laboratory finding” No. (%)

with PMC without PMC
Clostridium toxin A 0/8 0/6
Stool smear test OB (+) 6/11 (54.5) 7/11 (63.6)
Stool smear test WBC (+) 3/11 (27.3) 2/11 (18.2)
WBC >15,000/mm?’ 2/11 (18.2) 3/11 (27.3)
CRP 20.5 mg/dL 2/11 (18.2) 6/11 (63.6)
Serum albumin <3.5 g/dL 2/11 (18.2) 2/11 (18.2)
lleus finding on X-ray 4/11 (36.4) 4/11 (36.4)
“All were P<0.05
Abbreviation : OB, occult blood
%), AZEAZH AD 23 (11.1%), olv)=Zeto]FAlol = A

4 171(5.6%) o1t FEA A 7|7HE FF (FRFAHAD) 7.3+
3.69% 3UolA FHu 14871#] theFateict A wFollM &
A 7R 9] 717ES Hit 10.243.6UE 504 210}

(Table 1).
4. M =t

PMC & A 3445 /\F‘lobﬂ A A2 A 43
(36.4%), 019 281(18.2%) 3L, HFI4, #
E8E, Ve e 4 18(9%) AtH(Table 1).

5. A &

A Arkel 237 AR Al8E 228 F§ PMCE g%
1189 PMC7}F obd o Adke 1189 AAM 2738 vl
#&sk3ith. g Clostridium difficile %24 A 7AAH= PMC
2} 8#lek PMC7F obd &2 6ol Aldstd ot dalols &
doldct FEW, o W Tx Fo wdy FUkE, CRP

=]

Z7h 83 AYEngE B X-A Fulh) A7 T F 7Y
ZpolE HolA| eSktH(Table 2).

6. HAIH &A

PMCE zlgtel 1148 F WA AAbellA F58k 7hato] 2k
A AL = Grade II oS 9#(82%) 9tk 7hhs VFo=w
Grade I-1VE Z+z} 24 (18.2%), 34(27.3%), 4#(36.4%), 2
& (18.2%) oAl 2T} (Table 1).
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Az T 1ML3 4 dFeiglon Aol At #EH
2] kokrt,

| 3y

2 ATE B3lo] 2of PMCY 2 7HA 9AHE EA1S 4
Ak ZotellA FAYAE AR FolAY HE A HEHS
THAEA Al FA Y FAS Kol AR gste] BEs)
QS W <k 50%04 PMCE JdE 3t} £3] 4of PMC g4}
9] ok 45%%= 14| °]3ke] HolollA AdEor R Fo)5 Q3

ok AR FAAIE Aokt GofellA &3] AbgskE HUAdR )
A3t viazeel= A el wdE = glen e Fat
Wk o AT BgolME PMCrF whisiglth Wel A
g 5 AV Ao HHEA el A A2 TEA]L Yol H
ojm, 2F o]l 71 FAYA AHEIHE Bo] gl Aow
weben), £8] A A Aleks oWl C difficile 52
A grivk gl Aoz wgEo] 7 WA AMgahs Ha
AAr] Wi ee} Soleg WaketA 4 glofof sk, ulFdAr
ok A 7E7} 22 AL B 08 2eshe slo) g
B ¥ A WA AL 8 24 e X
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&7l w1 Al &ddel A mlAlSE Zhete] wol=

Grade 19] 7% 7}uto] F8I8kR] x|ql, 227814 0 2= ZItto]
Vst R PMCO) s wiAl S gtehd vh=A] 27 S
A& atofof T}, ok 8290wt A7 Al&olA] HEsh 7huto)
WEE 7] wEolh A7V gel mEd T Eo) g AU
185 270 BEHA Ao ALE Holx| gty FF
ot g U wgoR ATs Adstel urt Beeh o

54¢ gstelol @ Ao waEt,
PMC #A}= 39 970 st 118€7F S AR, AA ¢
AelA] o} PMCE £ AF9] #4 $urk 84 o B2 ow
FPE B ATE AT U1K ol ST M8 A
o Qi BE E: AAS BAE A 2 AR B9 T4
wolt AR ARt} 2Ae] upelth PMC 3]s
Solzel MAL Ay 49, 4 ANEY, FRT 5 v
e 0 5 AR, e Te Sy kel 43
o, ol PYAE B T PR AR Foldt 4NE
W A A e 28 wole e
2 AFHellA] Aot PMCE 22
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3 A1 APt SolA AL A7) ARge] sofvka vk &
‘?“iwloﬂ’ﬂ GAA ARG 71710l 3UelA Hl 14U7HA = kst
RO}, 2F o] FAA AR WEE THK ks #EEHA
oko} A A7) AHE PMC 212 #Hlo] gls Ro=
Gt} Burgner Y& Al 5o A4S
g Z &R 8.7%N\A C. difficile 7433 &
om B Ao ME T 114 F 17} ¥
A2 e AP atel s PMC7F &3] st
T ATk olfel tiste] g5 wrh W
@3tk Azbevk PMCel A3 Ak
4 A3k A% 7 104, Fold
Al 7k 5, 9 74 48 o
A% 487 B9 Al Qe B dAgtelA
AN 3] opest Also] #EE T
2 AFeA 571 AR PMC #abrtollA] Aldsh o
Clostridium 54 A ZAPF Ald3E Aol 345 Bvs
Abdolth o= AALE st t'%l‘i:?l T AR AAMEY 2
F7F AAAY, ZHAF ZAAe] WA = E7]’ Wttty & 5 9l
oY BE C difficile) PMC«] T oA, tE F79
Clostridium, Candida, 1% <74 *ﬂi"o]b}l' 19 npo] g A6 1D
Tk == PMCE 4o 5 9l Alo® dejA St C dif-
f1c1]et Al 54 (enterotoxin) Q1 4 A9l H4 BE AAatshs
dl, & A E] FEA e FAste] AuAEEe] AEE oFs)
AA AHAE Uz Y] 9% W AAE dozig?,
olglgt 7] Mol gJate] FAA ] wE:E & T LA 7|3k
2 190l 2197 e ¢ g, 2 o
2147bA) pFatlth. AAdE 5= AEE Tkl =
Avto] #Z-gsirtal defg o}, HE A9} @ AAF 3
oA Ha Ae Ao Fa BellA Q1 C difficile®] #
Y. B2 B 54 ARG 11,0000 % ZEs AEs
(cytotoxic) & 7F-tkal &
83t AAPH S 2 EIA (enzyme immunoassay) 2F 2~
A7 AF(atex agglutination test) 7} Q1o Eo]xof nlale] W
=7t "ol AwkA A7) ol ¥ w3k, . difficile?]
1-2%% 54 Bybs wH|stal, oF 5-25%% H4E AAEHA
&S 5 QU1 C difficile Wk BAPY Ha FAARTHE
@A AR & Z0R AR Jov AXE gl V]
] 23 7Izto] A ZAHQl ugo] wWo] 57] wjie]?,
TN E AESHA] okt AEA 0= wlof AAPE A4
g oy, 2 BeelA Aldsks i C difficile =
ARS] PMCell tish M4 miteE JEshAl & glofok
A AT gAeA R B ks Ao ddEt)
Aot i 52 AAe] os PMCE zehgo] =4 %o
DR, QAo R PMC7L SilE AdAl ol di Al
& Astolop g 20 PMCO YAEA 2L ke
EREA T el wE o] ofx Wl ok WiAAEH &
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SRl wE A xpo] AA - LA
Hookman 'V
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o] 01/&1—76 o7 _4

AA 2”. gy
54 AAbellA SAold el ® C. difficile 7
AEE A9, AAVEY AnE 7ver] el
C. difficile 73 o] g o, IAYA 27 Hkgo] gl
C. difficile 7393, C. difficile 7¥3°] A A v AGHA F
e By o sy ¢ ANAE T3t C difficile Z3%
o] fr&sttta shglvh 13y oW 4 ZAAellA
Ad e Kol A= UrAY AdF

o AAA 44 (fulminant
colitis) & $-ol= WAIZS AskA ok Ao wpaasi V.
PMCY AR % a~do®m AYPA 7hs #Ee 4 Sl
T3l webri= 7heto] wWol= 97} 50% A weta ahvs 2,
A Ao RE B3 (edema), F-2FA (friability), ?ﬂ%k(ul—
ceration), %8 (hemorrhage) ¢ ohFst 2dS #F &
QT B AT A= 1189 PMColA WA S Fato] 7futo]
Hole A%+ 9 81.9%) A=, & A7) 28(18.2%) A4
Grade 19] mlAIgE 7}t 07 Al AlofellA= 53 5 3
ol &5 Qst, PMC7t 4% = 45 7ho] Hol#] fkret
T 2A AHE At 243 d5s Wi Zo] v E
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*E?Xﬂ o] Aoz duolA] AL-E HolR] gkokrh AotelA]
% PMCY AL 15-20% AEZ Rus=gh?? el
NNE APEL 20%2 Basa QPP A1) el A
o) 9 Q47 A&HQ YA A, A5A<1 )9, 654 o

o ¥, A4, Fuk Ado] e AS 5 Busgl 2
Aol o] FaE7E AEEA B2 ol A
3, HT 8 Qe A B axjo] Efo] HS A
o7 doEch

ool FAA ARg-o] FEoluiA C.
A7} 2Q1E 9% PMCE 37
ATelA U AAE S8 542
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(pseudomembranous colitis, PMC) =
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0%
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r <
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1%
ok

H H:2003d 114¥% E1 2007'A 774 FAEY Lol
of JAs A4 F HE 1Y oluell FAA A WHEE vt
AAA A AE TS Bl @bl A A1

RS AFsle] At o7 PMCE &8 A58 Ropxl
RS dPFoZ STt

4 I A WrE 9 Al&e 224 F 1149
(50.0%) ol Al PMCE k=] glct, 4o PMC 8te] A= 270
oA 1242, 1A olsl7t 58] (45.5%) A 3F3Tt. ﬁ*é A

AL 62 (28.6%), BE o HA 62(28.6%), THE T AN
’d AL 54 (23.8%), TE 28(9.5%), @ 28(9.5%) 7} 2
Hck GAAE B AMEE S-S 238k & 1870 &
Hoi, HYAdd AD 107 (55.6%), ARl = 57 (27.8%),
AZzAzd 274(11.1%), oblxmFeto]FAlo|= AF Algo]
121(5.6%) o1t} A ARE 713 3YelA] 14U= vhekst
Ak FAA wEFeA S BAlsEA 2 717 5YUelA 210]
k. W Clostridium difficile 54 A ZA = PMC 34} 2 &
oAA /dol et 7S Ve o e gl o] WAl
AL 194 (18.2%, 2), 294 (27.3%, 3), 39A41(36.4%, 4),
4 (18.2%, 2) itk 4 Tz T AdlelA A2 B~

EE

Zx] A /\].é

H
l‘)

obe] 7y Thg e E8A o, Jobrlel &

WL, HE AT ALB oIt A48 WelE TFL Aol

A ARG AR 2AE B W A A A 24 A4
QAR Qo] e Zow ek,
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