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Abstract: Clostridium difficile Associated Diarrhea and Colitis
Somchai Luangjaru, M.D.
Department of Medicine, Maharat Nakhon Ratchasima Hospital,
Nakhon Ratchasima Province, 30000
Nakhon Ratch Med Bull 1999,23:169-83.
Clostridium difficile associated diarrhea and colitis are important complications off ;mtibiotic use. They are
caused by Clostridium difficile (C. difficile ) infection-(Clostridium difficile associated dia'rrhea). C. difficile is an
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anaerobic gram positive bacilli. Clinical spectrum of diseases varies from asymptomatic, diarrhea without colitis,
nonpseudomembranous colitis, pseudomembranous colitis and fulminant colitis. Most common responsible
antibiotics are clindamycin, ampicillin, amoxycillin and cephalosporins especially second and third generations.
Diarthea occurs in few days after antibiotic use, usually in hospital setting, or 6-8 weeks after stopping antibiotic. The
mechanism is that the antibiotic destroys the gut flora so C. difficile increase in number and producing toxins (toxin
A and B) responsible for clinical symptoms. Gold standard in the diagnosis of antibiotic associated colitis (AAC) is
toxin B assay in the stool. This toxin has cytopathic effect to tissue culture. Endoscopic findings vary from normal,
mild erythema with some edema, granular, friable or hemorrhagic mucosa, ulcer, and sludge of inflammatory cells
(pseudomembrane). Treatment include cessation of antibiotic, symptomatic treatment for diarrhea and eradication
of C. difficile with oral metronidazole or vancomycin for 10-14 days. Cholestyramine or cholestipol is the
alternative drug to absorb the C. difficile toxin. Most cases improve within 3-5 days. Recurrence of symptoms
occurs in 20% of cases especially within a few days after completing therapy and repeated regimen with the same
duration can be effective. The regimens for patients with multiple symptomatic recurrences of AAC remain unclear,
Unnecessary usage of antibiotics must be stopped and hospital stay should be short. Careful hand washing and

environmental decontamination are necessary to prevent epidemics.
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Aluteimsthufivaudnme mmqﬁnﬁﬂmﬁﬁﬁﬂ
mﬂmmﬂ‘nmﬂum"lﬁwqmnmim.,"lw specific
binding r.eceptor AD toxin ‘NWUHﬂﬂii"luu‘n'lﬂ new-
born rabbit® mamnTmuTﬂummxuaqmq‘lﬂ 12
weusuBuduflug ewiSuil serum ua secretory
immunoglobulin Tavwu3ovay 50-60 voalszwing
a2l serum {8 intestinal 1mrnunoglobulm ﬂﬂ toxin A
1oz B% #38n31499m3 colonization ‘U'Elﬂl‘h’ﬂﬂvﬁﬂﬁd
Tuvus@eatulud 1850l mature receptor 7
susceptible @0 toxin HAsoW 1A 1
ASUNTNTENY (transmission) WUTTUMTUNT
3201053131941 feco-oral route® Taoinniz
ag1stalugihofuowinluios nie ward duaiu

maglaFueimsmaae e mns®™® Tasdndelu

silvosadled

FIAVBAUTO (strain) ﬁm‘munmuﬁu{mmrﬁfa
Tﬂumﬁ'uqmﬁuﬁﬁdw 9 19 bacteriophage, electro-
phorotic profiles of bacterial proteins, serotype LB
polymerase chain reaction (PCR) uﬂ'miuUﬂ‘ﬁﬁﬂ"lﬁﬁ
andngmiadin v l¥lunsdivesmsifhg hospi-
tal outbreak M1A""

C. difficile toxins TiFeiTinT i iymMend-
fin% ud C. difficite Tundazmewug isududes
Nam toxin i@zaERLTRAS toxin aRNTOULIAIN
151 toxin ﬂﬁi‘]ﬂlfﬂu low, medium L8% high toxin
producers uﬂmmquumaaTiﬂ‘ln"lmwﬂmwﬂu
wionnududuuos toxin Tugunsz™® rlssvinwy
TanududUUDS toxin 1A 0.1 p/ml AnNse
nlifan1ziilgus

C. difficile toxins i1 2 ¥HAflD toxin A 11AZ toxin
B fimi‘lu large-molecular weight heat-labile proteins
fign neutralized 1A10Y Clostridium difficile %30

‘sordellii antitoxin NIFUYNTZMIN toxin A AT toxin

B 929 1fUANUUANAIYDA anion exchange chromato-
graphy, antigenic differences and variations in biologic
properties™”

Toxin A (iu enterotoxin H¥11m 308 kD fina 2
8819f0 1) cytoskeletal changes Y1 i¥iRamsiUReu
111384 actin microfilaments 2) inflammation TatWU
s duRaAU toxin A Hiaudidu 0.1 pg/mi
JeuIa 4 ‘l?’ﬂm sz 1dinn fluid flux, intense mu-
cosal inflammation 11 small bowel 1@z colon, increased
myoelectric activity, significant neutrophils infiltration,
increased production of PGE and leukotrienes"®

Toxin B il cytotoxin Tuw1m 270279 kD Sqnd
cytoskeletal changes Wilou toxin A UAKIINIIDA

1,000 i1 Taenfiananise toxin TS unauiivaue 0.2 pg™
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9NN 1 mﬂg%’m:‘ﬁm’lmnﬂ antibiotic associated colitis (AAC)

wy'ldnee

vy lduaasa

TununTamnisounn

Clindamycin

Penicillins other than ampicillin

Parenteral aminoglycosides

Ampicillin Sulforamides/trimethoprim Tetracyclines
Amoxicillin Erythromycin/macrolides Chloramphenicol
Cephalosporins especially second Quinolones Metronidazole
and third generation Imipenem/Meropenem Vancomycin

3.2 MDY

aazgeeny sz il inauazmsviinuse
Teell anad aana I mMser 3¢ secretory IeA anae uan
inm‘iy'uﬂnzqaa1qﬁqaﬂmsﬂ%'wﬂ'iﬂ“luﬂszmwm-
w15 Fuilut vital selfsterilizing function aANS TV
youd Id M inTimsndydulavewun s o™

33 T‘iﬂ‘ﬁﬂil‘mlau {underlying systemic diseases)

Cancer 3D hematologic malignancy WUDAT1
7 colonization L0 symptomatic diarrhea 1siou®
Taominlssanudeenz 2-6 Tunazialyl wazdovas
21.5 Tu%249 outbreak®™

Malnutrition WU112% albumin luidends §
auduiusiumsiialn uazdndhurilaguuse®
~ Immune stams WU Tunmezliszdir senm level
Yod IgM, IgA Loz polyvalent antibodies fa C diffi-
cile 11NN symptomatic patientsm) ﬂ'liﬁﬁizﬁ'ﬂﬁri“l
i Temaiduede C dificile diarthea LAY relapse
rate®” Tﬂtll%’t]’i‘l effective mucosal host defense A9 C.
difficile T $ufiudesefivis IgG taz IgA®

Tsnpigufuunwssmnmsanidonslo? wy
IiigqiiAmseives C difficile diarrhea voagilay HIV i
ogluTssmonnadafosay 1.7-64 Tnofiflosududia-
un CD, cell counts < 50/mm’ 113 14 clindamycin uaz

penicillinm’

uonIIN v 1nludila renal failure, bed
ridden®™® F3lufthomanii Hamn multifactorial
factor 910 immune status ‘ﬁﬁﬂm AsHoU TN
Fuszeznaniu aasasums expose A0 antibiotics
Sem vy Tsnil Idvoulugihemerd

3.4 MIRnImA2 TuT59wemna (hospitatization)

fmsmuide ¢ difficile Tugearszlaniu
nosocomial acquisition fadouaz 95 11&‘111113%1‘:1111 com-
munity acquired (RUATOUAL 5 ennimiudoonn
snTrmennadinanuie ganasdovaz 827

3.5 M3 s msnemulieIns (tube
feeding)

fmsfnymunms itemsmemelioms
TAumN1z postpyloric tube feeding 9Z1RUIABATIL
fidedovaz 20 defoufunguaruquialdumnlg-
Fauz luuandrsiulaowuiitoafonas g 2%
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Fa q fafl healthy neonates W1'l450tas 3565 healthy
adults wu'ld¥ovaz 2-3 GilwiiinsnuluTsano:-
wrawyIé¥euaz 1530 Ailef Idvnl§Fus Tas s
quonszsaenuidTeuaz 515 i idenliFue
unigeonszseny1ddovaz 20 Jlhoft Bz
1aziigaa1zs 13 MAUATIVNY C. difficile toxin WU 1A
fovay 90-100 Tﬂuﬁﬁ'ﬂﬁawmwmzﬁﬂvjﬁm’;aﬁﬁ
omsdadiu 1.6:1 .

5. nalnm3ialsn (pathogenesis)
ms1Ro1U§Fuzasi Itifaman/dountas
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fameitidell mlWadedues C. dificile 391350
Tasn1sniu tﬂﬁug;ﬂf‘mﬂu vegetative form 141U
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9290 internalization @114 cell uU Rho family
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. . (39 o2 it 1 =
inflammatory mediators TlﬂHJJQiJinizi'NuﬂxﬂﬂTi
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= Y o 2 . .
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U PGE, leukotrienes, platelet activating. factor, IL-1,
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FX
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150579 tumor necrosis factor, IL-1 i3 IL-6 M lvina
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8. anHuSMINeNs5INe (pathology)
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souTsafid1 18 Ingidunodadio
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dnyuzmaneniineuilegaivauilar (gross
pathology) MsfuadieyAvedrIdidnnsga-
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1810 actin filament 9291 19 ifamslAouuasveurad
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AnHUTMINNTINYLiiDgAwNADIaNITAL
(histology) 494 pseudomembranous colitis (PMC)
ansouun a3 form™?

Type 1 PMC ilusiiafaiuuss szwuiimsdn-

»
WUDHANIE superficial epithelium UAYFU lamina
¥

propria AIMUUM NI Tiudnymedumzved pseu-
domembrane 1A% volcano lesion D19WY crypt abscess
Tadha

Type 2 PMC Hdnuzmanfoundasves
glands A3 3 mucin secretion 1nuazT] inflammation
avllda basal lamina

Type 3 PMC 3¢ 180YME severe, intense necrosis

»
AADAFUVOY mucosa LN pseudomembrane 92571
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7. ANHHEN9NAND (clinical manifestations)
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7.1 Carrier state

wirldlszna 2 Tu 3 veediholulsanenna
8l C difficite vz aifio1msfinalnd udvefitlymlu
msfhumaeTsuiemsunsnszaeves C, dificile
aa'ld edamuldwuiifa C. dificile diarrhea
fvaadoras 1.0 douSeufousudilif coloni-
zation 1AoUsEIIYU C. difficile diarrthea lA03T0UAY
1.6 SudoimsdiunmsazaaTomalumsida C
difficile diarrhea®

Tunguil iz oy ondunsdifaily-
W1 hospital outbreak®® 1ifasIANUAINITY van-
comycin Tunguinarfiszaunsaandeld udie
e tunguariiinewude 480 daue) metroni-
dazole 1% 1 ldwariiosninlaimunsaehayled14 §e
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7.2 Antibiotic-associated diarrhea without colitis
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uvdaneatios 919i 1441 q daliliazamsvmh
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o
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osmotic diarrhea™

mssnuufissunngaonliFmeiiduaung
uazanmisn1s 1u'lamsn mmsqnmszi"mzﬁ??u
Taolidoald vancomycin 139 metronidazole

n1munv§ﬂ'w°lunfju°frinﬂu C. difficile infection
30 osmotic diarrhea AAUYIIMLAAULIN 9109910

- stool lenkocyte Taunuiouaz 50 v0f-
110 infection 953 leukocytes Tugearss Tuvued
ﬂfjﬂJ osmotic diarrhea Wl leukocyte

- fever and leukocytosis 1149 infection 17
Y71 osmotic diarrhea

- cessation of oral feedings 92¥11 197 osmotic diar-
thea w1y ua laifinadun12e infection

7.3 Antibiotic-associated colitis without pseudo-
membrane formation

ﬂ"'mclﬁﬂjlﬁﬂi]'lﬂﬂ‘l‘iﬁﬂl‘?;ﬂ C. difficile wiaide
Suitorvdluaumy'l 15U Clostridium perfringens,
Staphylococcus aureus, Klebsiella oxytoca, Candida
species DY Salmonella species(“)

Athoveiiomsquuss soumdy aduldefou
1havod cramp qnmsztfluﬁ'nymzti’mazﬂ?mmmﬂ
Sune 5-15 A1 A329319078 W lower abdominal ten-
demess Sinfinnazanaensvi 1146 937.2-38.3°C WY
1l leukocytosis 10,000-20,000 cell/mm’ MIATINYINTL
Talinudruue gross bleod uf stool occult blood
positive Tiilaianuntugensz1dfouns 50 sigmoido-
scope seriududnvae nonspecific diffuse or patchy
erythematous colitis without pseudomembranes

mssmniianuduiudodind §3nesaudw

7.4 Pseudomembranous colitis

fihofiormsmioundu 73 Fwamnsousnnn
fiulay sigmoidoscope 9ZWUANYUS classic pseudo-

membranes
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MM sigmoidoscope Tniisawslunsitade
(A e oWy 15e TSNOYIRWIE  proximal colon Tu
nsdidl sigmoidoscope 919 11/ 1Afwou“ suiludes
1% colonoscope tnu®®

msdmnfinduiiudedienlfFnesaudae

7.5 Atypical or rare presentation of C. difficile
colitis

Long latent period fnsAaide C.difficile N
nnganl§Bue luudand 1 ideu

Fulminant colitis inwuifuilgmiunsndeu
%84 C, difficile infection FawyIdszinadovay 2-3
davinmssneuiinnuuded mensmural vosntiy
$11d dlhedniioimsthaftesguusslunSnues
YounForanos Hoeda dreman dufia iteus 10y
AN toxic megacolon ul’{’fﬁ'ﬂ’cﬂ wuné’u 1l leuko-
cytosis ’E]'li)’q’ﬂﬁ\‘! 40,000 cel/mm® ‘18

Pseudomembranous colitis with protein-losing
enteropathy ﬂ'ﬂri‘luﬁﬂauﬁﬁ'lu subacute 30 indolent
infection ANHUZYDIPINITIINTI 9 mE q Mo lu
;wmmuﬂiwmm 14 Fan 019 191 4 thaes
loems ATRLRTT B pancolitis ﬂ"ﬂﬂmﬂﬂmi
ﬂmmu albumin 'lﬂmqqmmv midifadayiuly
Iﬁﬂﬂm Ilﬂlliwﬂ‘]J‘uﬂUﬂ’J'l 2g/dL, ascites LIAE periphe-
ral edema“‘” Fannzfioznoususadomssnmms
Anidle

Relapsing infection Usznudovas 1520 veq
ﬂu"li’fﬁ"lf’f%'un'ls%'nmuﬁ'nzxﬁﬂmmﬂ?’mﬁmmm
metronidazole 130 vancomycin Taotinidaniolu 3-5
Fundeninnyae (swazdsanz [dnd1ne 1)

C. difficile infection in chronic inflammatory
bowel disease (1BD) Tugfilunguifersuonmnssning
M3An C. difficile infection 139 underlying disease
1019 exacerbation lﬂmmn‘lﬁmmiuazmmﬁ LR

At uaﬂmnf’:ﬂﬂ"lﬂﬁuﬁ’nymx pseudomembrane
formation 1118391 colon 9inenSernTwenn 18D hluda
anfu msniisiufiudosofonmsasiom toxin u
g3

Absence of antibiotic exposure ﬂnqﬁuwuxﬂu
daudeuilszinafosns 5 vesdihu

Tleus without or minimal diarrhea 819%117
FiosoRald deanndihomariilifigeriszsaade

]
= s

dhuensad ATYUDA antibiotic associated colitis

8. myitiafiulan (diagnosis)
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asaedounsindenzimueludihoiifa
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gunIzTNIEHiNnTonanidndfFne Tavmwe
denadymitiluTsanena Tavmsitedelsaiiu
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ﬂf‘]ﬁﬁmmaznamnmsﬁmnﬁ’mmm

8.1 Anatomic diagnosis

8.1.1 Imaging studies Taemia ll@sasrowuma
w oa 14 o 1 a <
SadTnoezhifidavuzmme  udo1vesiivss Tomd
Tugihoiifioimsgunss

. Plain film of abdomen HamMsn32v1lndld
Tunsdin Tenluguuse TunsdinTsaguusave wy colonic
dilatation, haustral thickening, thumbprinting, ascites

6259 715 19 air-contrast studies 2g¥i1 1%

§18% megacolon
-y oy o 1 [) 5 1 o o or
M3ItsRuiuiTY uadeniiduanusziase i
=1 a 9 o ] b 4
wmyzlilemaifiamisums adounind) 1qInameq 14
9. Computerized tomography of abdomen 1oy

&5 & v a a et
fvilsvesgilwaziinamsnsnlnd luswifinnu
AnnAvenudnyuzd Id vguinuaznur (wall
thickening and nodular mucosa) $ouaz 58 Taumay
sganw 10-15 fafwas  thumbprinting, pancolitis
$ovaz 50, pericolonic inflammation fagaz 35 D19NY

ascites 1o laiwudmaurandvesd 1&@nsu
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VwiFunit “accordian sign” wuludnuazinwne
vo4 PMCP®
M
ufiimaasaetiee lununnuindnduaz T
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FuRustuoimImaendiin udnisasretionsraviv
myitetouwnlsndu q Taumwzluflehitionms
ar 3/ Y . {
win 1haes taslanyae sepsis™* TavTunsdin
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TinquusamiaamudsenaisdnanRaunsives
Faaior uaznudmisdrldnuredanniauiy
WeanutehTsa lifun 40

8.1.2 MIcTOINABINTI (endoscopy)

aaalune 1) Avams It uamLaz kA
maesfianms ladwmTelinulad 2) il
. ] o 3! o 4
ileus uag limunsnfugensz1a 3) asdulsndu
yo3811&Ing/ @5

A5A09N 980N B3R T 1 sigmoido-
scopy fioumsza IngfezwuauAmlndind 14

1t (58) 0 o o Y [] d"

1Hﬁluﬁ’lu1.|ﬂ’lu WIUMINN colonoscopy Tidpuarlu
91 A o . . 3 a  te @ o N ¥
fllafis sigmoidoscopy ufnAuddamadedld
Tneidniaunn C. difficile oilioannsznusoulsn
fgrld wamaun 1ddouaz 10-20 veafilay nie
asdunezifietuiluededunazeziinadensda-
L= s (58) 19 o 9 q' o
Aulesau®™ uadesszidflamumsngeufivany
d1ldmz=q

TusroiiTsalijuussorsasie linuanuia

=), s é

AInA®? nSowuEnYUL non-specific. colitis Fuihu'ld
W livSewizh Tusie PMC sxwuanuue pseudo-
membrane 1A8f mucosa 581 9 p10UnANSBUAUAN
.ﬁ’,ﬂu(sw

8.2 Laboratory diagnosis of C. difficile infection

8.2.1 Culture of C. difficile

el selective media 141 cefoxitin-cycloserine-

fructose agar (CCFA), fastidious anaerobe agar (FAA)

(o uiiin fluorescence of C. difficile colony™ Y07
il sensitivity qauazaMNIAgMOWUT uN1I5EA
12 Yool 24-72 $1Tue Aealdes
1Jﬁ'ﬁ'ﬁmiuazﬁmmﬁauﬁﬁmm‘ﬁ']mﬂg specificity
g1 dldsulummameuniias 22.5 VG
§7 (Seattle 1ab.)

8.2.2 Demonstration of C. difficile toxins

1. Tissue culture assay

&oiflu gold standard® TumsFiiotulsn
MIATIM toxin B T AUz 10 19 undiluted watery
stool H301989714 1:4 V04 solid stool UINTOINTUAINTD
WA 045 Tuasou udninmaceulasy cytopathic
404 toxin A cultured cell (fibroblast) H4gn neutralized
10 C.sordeliii W30 C. diffcile antitoxin 16" Taui
SYAUYEY toxin titer 92 TR NFURUS FuALTY-
useueelsn

¥szozinarlumanamoy 24-48 F2lue™
fidod sensitivity A Touaz 95-100 4114 dilution
fimuneauuas specificity & fouaz 99°2 Yorduiiion
nindsslfiantsdming igunsadld i
wsaldnanoly 24 $2Tua Rearsauasmnmsify
Fadans 29 Timanzas ndemsdorngens i«
unzAnldslumsnagounfiay 33 MSugyaniy
(Seattle lab.)

Y. Latex particle agglutination

dumsazim glutamate dehydrogenase 51?0
duTdsmuilifummlusalnmsfialsn® 7 ada
Tao ¢ diffcile st asms et nuniite
shintwld waz35 e Liesnsouon C. dificile W toxi
genic HAZ nontoxigenic 8OANIATU® doRfeldssue
g 30w Fdw Tums uatidedofte I sensit-
vity 118 specificity AITIqA J0Uaz 48:59 Az 9596
audvu® uaslinauinadeiouas 1-30°°

I S
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fl. Enzyme immunoassay (EIA)

ifhin13m329M1 Toxin A LAZ/MTD Toxin B uA
daulngozasiani Toxin A Tuumeiugoznda

r »
Toxin B Tnoh linda Toxin A AaTUMTATINIRIE
. 1 4 = ll!’(ﬁ-n y = °
Toxin A 88191A¢7 IAaraaUa19 14" YoRamrsah
¥ S q3 o o 1 e . Ay
TasmE 1an12 ¥ Tus i specificity Asovaz
99-100°° foufiy sensitivity thunarsfevas 69-87 lu
A o 9 o :4 ' (4

ndinaafunsfewidton q

1. Dot immunoblotting assay

4 2

Alumsasa19v Toxin A Faldizeznmdu 30
Wi uAsgI TN INMIANET

9. Polymerase chain reaction (PCR)

Hun1sas19¥ Toxin A uAZM30 B gene 14
2021981 2-4 F2 114 WUI11) sensitivity Al specificity
1, - <
upan veiidss Tonllumsfnnmsszmame

= = = LY gt

annsonuuraiifoiudSunantesla

9. MIINH

sz oA WATAILAUMIINGIE Y
- 4

mIanEe Usznoi Tulde nonspecific Qg specific
treatment

9.1 Nonspecific treatment

- myngaolfFueildegniondouldls
fmduilemafntioondt Taewuifovaz1s-2s

§r P 1 = ad o
yosfthofionms hipuus sezlionmsdtundinnnya
szt
[ o uy &

- maud lvnmz lieuqadvesmainasinde-
us

- panide antiperistaltic agents 11012 narcotics
mszanumisenisvesdihe uaziliifa toxic
megacolon Jpores

9.2 Specific treatment

fl. Antimicrobial agents

- ssldnifFauziiels: e dilomdohiims
- g 1 o =, .‘: t
AALe C. difficile 15U MAIINMYAo Jruzinad
3 ¥
Guaunauda 48 Hlusta ATy ensudas ddny-
azvoad 1d IngSauaunsonoiitse idvoesmsan:
»
1¥0 C. difficile 1poU™
A ¥ ' A Y Ao
- sufonisnngulvu: sufonldnfitigns
»
fudamsnsyay Tauazminda toxin 1ay C. dificile
17U metronidazole, vancomycin, teicoplanin, bacitracin
2 ' o Ay a8 A w (65
FaunazadvstUoavBIaUAN 9 AU
- oz Trumuils: m3 1 metronidazole ¥50. varr
comyein faonssuszvinu Snl¥um 10-14-5u
- msaevauasnansziiueiils: wuies-
» ]
az 95-98 vasfilwoimsez@vunely 72 $alus
ar a 8
uazsinegviuniuh 107 sndufennsguusase™
TaodiheRdeamssnumunt ‘10 Su dad
. 2 %o a8 a t |
severecolitis 38 IS UM Aladuaznuadd niell
ANz iiagen1323298gud7 191 lactose into-
lerance, irritable bowel disease, diabetic enteropatﬁy,
adverse reaction to medications or diet®® Tunsaifgs
gt ¥ Y| a o ] ¥ N. .
Apa ol fFruzariia@ued. 819A0a11 metronida-
v} 1 o &
z0le 150 vancomycin RDVUAIIIZH qmmﬂg%uzuu
s 3 . A . - ar - o
1711 metronidazole 130 vancomycin f19®. 1. diam
Sfunsnareumateal i C dificité toxin
nasnniion 10-14 T '
Metronidazole . e
a 3 o 3 . o ar A
- mush i freudludwuusaiiesnn
foansifmamsiin vancomycin-resistant enterococci
(VRE) L2z vancomycin-resistant staphylococci 310190
phuazilseninmlumsinbiwe 90U vancomy-
1 L] 'é 1
cin TudihoduingiFadioms luguus ™
o -] -
- gnaadu lavind 1ddnuazgndusannis
:. ) o 8 !s::d! ot o Vs 1
R lud i@ Ing ftinsdnay s ldlinadonts
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- WA IR (U metallic taste AAU lFoT0U
ga523 N 1haviad iu Auuea hefsue dueu fou
A5H reversible neutropenia, peripheral neuropathy
URE LuastAuRSa9ANATAIUNAUVDY alcohol T2
1A disulfiram (antabuse)-like reactions "lﬂ(”)

- dwlnguzlddumsiudsznu ezl
waoaiondulafi critically illed na liotnse

v g
smulszmune® Taowuhiesaz 14 vee ms
Tnmanasafiond) v19zgniuesnuImigInse

1 d
Taor M gastric 1@ hepatobiliary tract A91{UY1
vz liirouldnalugilend ileus®™™
Y o Y o o

- vedy: mylasudsemuezliszaunTugen-
- a M ] 1 1 = (65) ﬂ .
szeuilpaningan Inagnaadumua® Wy carcino-
gen IAZIARA mutagenic THdAMAane mvusnuazvi sy

4
i fetotoxic Tuny 1@ Aariulins 1 luaasinssd

Y 2 o ]
anulseaduludndalidoyalumvawe
] »

- A le 250 mg Fudszmuiuas 4 as
138 500 mg Idn1amavaiiondt yn 8 F2Tue®

Vancomycin

. ¥ .

- wxisuilszmunilidle® Tineuauewmso
A’ dll.v 1. . | =) 3
WORDADY1 metronidazole "lnfnmsﬂnumauwm

2 Yo et [} = z ¢ A

130 1aTun il alcohol Wudunau ndadsnssanie
Ko TaEAd1 10 IV critically illed 910 C. difficile
associated diarthea H3© colitis TnangUigensEsN
1A Staphylococcus aureus

- MINBUAUDIARSDUAT 95-100 HATWUN
C. difficile 10031 200 diviuyg lneniinnudy
9 o 1A 1w m
uveuitiesnmsoniAL 16 ug/ml

o

- pngadulahifnamaduems dntudh
Wulssmusfissdunludldgandie Mic vanw
1 Taed lasunluvuia 125 mg ssilszdunmiae

»

Tugevise 350-500 pg/g uazidie C. difficile 1l invade
mucosa Mt szAUN U lumen iuanonemssay™

= ar & M 19 3 =y . -
uagiiszavnhudend Lin1dina systemic toxicity
¥ ¥
- doido: 1IN P1AAMIAAITS vanco-
1 3/
myecin-resistant Enterococus faecium Tiinasdina
Haoadeam (flon1nszaumlu colonic lumen Tl
MRIGH
gt (Y] tg o A A
- mmaummmmmﬁnmwﬂuummqw
$1ud e Clid'i’l‘lﬁlﬁ'i)ﬂﬂ‘li“i’ld poor comphance ileus,
&ldnzq e Wifissnudeiiaendena
vancomycin I8¢ metronidazole
- 3 o o n’f
- e 1d 125 me Sutlszmuduas 4457 Tu
. . . . . 3
critically ill, impending ileus, colonic dilatation a1
ar ar 5 9 1 {
U9 500 mg Sutlizmuiuas 4 a5 Tudthein
1t Tnonssudlsznulaildnsed paratytic ileus uaz
¥ ar ar = 9 v 4
foeldsumssau Imsnnlaoldnamonanie
pigtail catheter li’l"lfj cecum Y39 ileostomy nioo1nld
metronidazole N1INABAIRDARITINAY
Bacitracin
lg o . Va [l v
- v 1% 80,000 units Aoy ualuilogdiu
dalutideyauinwe Aruumuiinsasyaussi
Timivou s1awmamelsz@ntniwlidin vanco-
mycin ¥30 metronidazole®*™
Teicoplanin
- il glycopeptide antibiotic- like vancomycin
4 tll ] 1 W s o o =t 3
uaznsanwisanwud lildfidse@nsamannh
vancomycin 7AW 0191 enterococcus-resistant
"lﬁ(es.u)
4. Non-antimicrobial agents
1. Non-absorbable anion binding resin
l'lﬁ’l’uﬂ' cholestyramine, colestipol ‘fJ‘Iil‘Iﬁ%"lJlli:‘ﬂ"lu
H »
Tuswhnoms Tiguiss enflensodufiy toxin A taz B

azdag sy vancomycin A28 M lfszant amaa

MUAZINN severe constipation, intestinal destruction
‘lﬁ’(m
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2. Experimental studies
A. Alter fecal flora 10014 fecalenema 910 healthy
donors llﬁ'il'li]lﬁﬂﬂiyﬂ‘l transmission YB3 hepatitis
. o . lll 9’(11)
virus LA retrovirus 19

B. Passive immunotherapy with TV immunoglo-

bulin against C. difficile toxin"™ lﬁ'mmnwuﬁﬁﬂau

ﬁmmsiutmﬁ%ﬁada vancomycin 139 metronida-
zole 9Ei5EAU IgA 1Az IgG antitoxin antibody ‘ﬁiﬁ‘l
50 lifine uasms$huIAIY IV pooled human immu-
noglobulin 200-300 mg/kg WU 319198 20¥ I abdominal
distention, diarthea unz"li’faﬂaq“lu 24-36 fﬂm

C. él'uc] U rectal instillation of bacterial mix-
tures from broth culture in sterile saline, oral of Saccha-
romyces bowlardiim], oral Lactobacilli GG

fi. Operative intervention

{l’ﬂﬁiéllﬁ’uﬁ colonic perforation, toxic megaco-
lon, fulminant colitis, refractory to medical therapy®”
Taowuirfovay 1-3 499 symptomatic AAC 92ion-
myguusseudosrindn Salidasmuolszanadona:
30 Tasmwizlugqeery 4 1dsuonagiguiu

et ot

Al lsanziFeoginn 40 1ATuonl§Fmsuinn

u
! ar i

$'ar aa o 3 o A e
N7 llﬁ:ﬁﬁjﬂnlﬂillﬂ'l‘i'.lllﬂﬂﬂ‘b"l Hﬂﬂﬂ'l‘iﬂ"n’l’ll‘i‘.‘u
nanlaua subtotal colectomy Y30 total colectomy

S iIeostomy" ¥

10. Relapses

aunsony Inteuyssanniovas 15-20 ™%
wuhas ndudh Wi nuduiudfuon§iue
fifenld v spozna1veInIsnu® 91nms
AnuuAEIfY biotyping WU iouaz 50 vosdiled
1ﬁu=§1rﬂu second primary infection Taw different
strain of C. difficile 910iRuil0991T88Y intestinal
IgA antibody fid msdade ¢ difficile 1106 strain

AUNTeANAY M ulﬁuumn residual colonic spores
it vegetative state"?

Fakery Lazagis™ wu 5 fedofidivdasufos
1un151An recurrent infe:ction with C. difficile 1Aun
$1UUYB4 pervious episodes ANNTUTUIUM TSN
Tsﬂﬁmfr“;m‘i"uﬁ’qumﬂﬁ%’mznﬁ'«mnﬁ%’nm C diff-
cile diarrhea 1 immunoblot 1 and 2 Strains of C. diffi-
cile twamalaunzgg lu Tina®

01MINIAIY recuence of diarrhea, 19, cramps,
leukocytosis STl 3-10-u nAsnAMgAmssh

MITNY: single relapses 7 vl Tao T van-
comycin %30 metronidazole

Multiple relapses: vancomycin ¥30. metroni-
dazole SUtlseniu 10-14 Ju audae cholestyramine
$20AY Tactobacillus 3-4! Fla Tt vancomycin
125 mg Futsziuiuag 4 afa w3 dilend wie
vancomycin 33UV rifampicin W 7-14 U

11. m3ileenu C difficite infection

~ = =] @ ar 9y ac

imsfinndanasmsdrianisldengue
1u Virginia University-Affiliated Veterans Affairs
Medical Center Tausifiams 1% clindamycin WU
Msangianmstinnfia C. difficile associated
diarrhea 18910 11.5 swdoidou mdeifive 333 510
ST ' o ot
ABIABU™ WimsMIA o Auuziiiidail

o ¥ ad
L §rfiams el aug
¥ A 3 ] & ar or Wt F

2. utleynafanounazuddudadie A
ordinary disinfectant (U ﬂﬂ?ﬂ'ﬂ” chlorhexidine

3. inywdnuyemnsihvady Tsauazmsse-
19 ;

Es ] [ L)

4. TupwnanasiimsWanr iaduuazms
afueSuglquiu

5: nafidlie C, dificile
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.+ - 14-enteric precaution (Wotleatu fecal-oral

route contamination . .

- “lifqaﬁﬂnﬂﬂ%aﬁﬁ’uﬁ'ﬁﬁmﬁﬂw C. difficile
diarrhea/colitis w30 duRa Sineld Fundon

- ﬁ']ﬂ"]'luﬁxa]ﬂlﬂ?aqq%ﬂ?ﬂéqmﬂﬂﬁﬂulﬁﬂ1J
C. difficile 976 sodium hypochlorite, alkaline gluta-
raldehyde VBT ethylene oxide TaowpididseAnmw

Tunwhaoades iy vegetative form of C. diff-

o (12, 37 5T,
cile"* ¥ ="
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