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Clinical Characteristics and Changing Epidemiology of
Clostridium difficile-Associated Disease (CDAD)

Tae Jun Byun, M.D., Dong Soo Han, M.D., Sang Bong Ahn, M.D., Hyun Seok Cho, M.D,
Tae Yeob Kim, M.D., Chang Soo Eun, M.D., Yong Cheol Jeon, M.D.,
Joo Hyun Sohn, M.D., and Jung Oak Kang, M.D.*

Departments of Internal Medicine and Laboratory Medicine*, Hanyang University College of Medicine, Guri, Korea

Background/Aims: The spectrum of Clostridium difficile-associated disease (CDAD) ranges from mild diarrhea to
life-threatening colitis. Recent studies reported an increase in incidence and severity of CDAD and the presence
of severe community-acquired CDAD (CA-CDAD). The aims of this study were to investigate the incidence of
CA-CDAD and non-antibiotics-associated CDAD, and to compare the clinical characteristics between hospi-
tal-acquired (HA) and CA-CDAD. Methods: The medical records of 86 patients who were diagnosed as CDAD
in Hanyang University Guri Hospital between January 2005 and October 2007 were retrospectively reviewed.
Results: Of the 86 patients (mean age 64 years), 53 patients were women. The most frequently prescribed anti-
biotics were cephalosporins (67.4%), followed by aminoglycosides (38.4%) and quinolones (14%). Of the 86 pa-
tients, the average duration of treatment and recovery time of symptoms were 11.5 days and 4.6 days,
respectively. Seven percent of patients experienced relapse treatment. The overall incidence rate of CA-CDAD and
non-antibiotics-associated CDAD were 10.5% and 22.1%, respectively. CA-CDAD group had lower rate of anti-
microbial exposure whilst showing higher rate of complications compared to HA-CDAD group. Three patients in
the CA-CDAD progressed towards a severe complicated clinical course, including septic shock. Conclusions: The
incidence rate of CA-CDAD and non-antibiotics-associated CDAD were 10.5% and 22.1%, respectively.
CA-CDAD tends to have a higher complication rate compared to HA-CDAD. Community clinicians needs to
maintain a high level of suspicion for CDAD, whilst coping with the ever evolving epidemiologic change.
(Korean J Gastroenterol 2009;54:13-19)

Key Words: Clostridium difficile; Clostridium difficile-associated disease (CDAD); Community-acquired C. diffi-
cile-associated disease (CA-CDAD)
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Clostridium difficile (C. difficile)ys L3Fo¥Ad, FAEHAl &
7] 7o W9l zhedel &3k fdglel™ C. difficile-asso-
ciated disease (CDAD)= 745 AARRE] X" H Q1 #Ad7}1A]
chekdl kg Helek C difficile 7o) 7 o3
AR A= A =Zolm] A F8 AA e 1520% 5
ZpA) gk}

25}t vl ot dA7IE B CDAD= 2003
W ©o]% BINAP1/0278 9] ATE w|a3} svrts FAo
2 APLET Aol =2 T wlErt Fobska A
E}‘.S*ll

CDADE 2 Tolis ADAI} S FAAE AgeA

ke Z, % T7)e] Y faTellA A s} Zokela
ek o]2)3t Ge S1%EolA] CDAD Bl M} 27}

ke A2 SR B Z A A Al(proton pump inhibitor, PPI)7F

Sell A= gHAl gl PPI AHgo] F7kslal §lof o=t
A Zleg FAEANE obH 7R A|ASHE CDADe| t
e 2lg3 = =F Aok

b, ARFES CDADS HT Al wle]
CDADS| Q14 4% sjoksha S4] A=A 7hed CDAD
(community-acquited CDAD, CA-CDAD)®] HIE 3 4 7

3}, A vjeEF-e] v, a2z WY 7+ CDAD (hos-
pital-acquired CDAD, HA-CDAD)2}e] EA& v]zslaz} s
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C. difficile W& s AA We o g sto] Az

Ql AAIE E3sla = uwlAQ cycloserine cefoxitine
fructose egg yolk agar (CCFA)ell HEslo] 48-72417F &7]
ke Algsigiet. o Al=ElE FE Eelsle] ofEdA
(spore stain) 3! 7] 4|7 SA7F= API Rapid 32A kit (bio-
Merieux, Marcy-I'’Etoile, France)E ©]-83lo] 5433k
Toxin A A& ARG FH o AN FATE &
Hsl= ELFAS Ye]& b= VIDAS C dificile S22 A TI
assay (bioMerieux, France)E o]83lo] ZHAsIY) st
E-testZ ©]-838}o] metronidazoleol] thal a4 WA AAE

Al st 3iet.

Ag o, 3 9, 99 F WA SR 99
o, SulT A4S TS ¥ 2AIE B3 CpADS] F
ZES) clgte] gl Agk P AL, 37 Weh, MY,
oewl, Zelobeld 5-& ZAgIch A% ¥ A& okAlsh
AE AR, AR 28717, NE A ol sk oFAl WA
AR, elm $HF W AL, A ol 52 ke 24

sk,

3) 2R

CA-CDADE CDAD®] Aeb/|&E F5siA 1) 473t
A AN EE =, AR S A gl
flaL, 2) AA A A 370 ofuel] el ddEY &
kol AFek Ho] Y= A9 Z slelck(Table 1). 2 £]9]
745 5 HA-CDADE Z7sl3laL &+ o5 34 =%

Tt WleEFoR o] FRole] WES 24l

3. 84 =4
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Aok Fh ¥ ATEEAA B0
CA-CDAD+"#} HA-CDAD-9| BlLE J3l] EHoll o
8|41+ chi-square test S~ Fisher’s exact testE ©]-8-3lF 1
<& Wro]] UJ3lA= Student t test S Mann-Whitney U
testE ©]-&313tk p<0.05e 8 FHoE 3G B
EA] 42 SPSS (version 12.0; SPSS Inc., Chicago, IL)
o]t

wo |

e 1}

A1717F E<F 867<] 3127} CDADE A ukE|9lar o4
o] 53 (61.64%)°19. o HF AL 6442099} =
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Table 1. Case Definition for Community-acquired CDAD

Table 2. Baseline Characteristics of Patients with CDAD

Confirmed case of CA-CDAD

Any adult with each of the following
Diarrhea
No serious, chronic underlying illness (e.g., severe chronic
liver or kidney disease)
No overnight stay in a health-care facility for =3 months
before diarrhea onset
Evidence of CDAD by any of the following
Positive assay for C. difficile toxin
Colonic histopathology characteristics of C. difficile
infection
Pseudomembranous colitis observed on lower
gastrointestinal endoscopy
Positive stool culture for C. difficile

CDAD, Clostridium difficile-associated disease.
Adapted from reference 13.

T
i)
2
p

= A Ege] 194122.1%) = 7 wWokem I ok
G AK17.4%), FEHEB.1%), H73H, A

o] 5 FALEolA AL FAAIE cheksldar ofe] T
5 H3tsto] A8t 97 wokeh A-88 A= cepha-
losporin A|Q(FZ, ceftriaxone)©] 58991(67.4%), aminoglyco-
side A9 (FE, amikacin)o] 33991(38.4%)$3.2-# quinolone 7|
A(FE, ciprofloxacin)2 129](14%)ch. 14kol] AU A
Aol gt 7397} 19 Agick Ak A AL FHF A
717+ 16140195 FAAE ALslA] ok A7t 19
oAl22.1%)Ack. 9 SHoZE= AAL 86ell HFolA 9l
QL A} FukEl B ik, TR 5o o] dd
A= 67.4%3AF. CDAD Agk A 3 AA717HE 22.8%
ol Zgk A PPIE AW A= 19%(22.1%)°1 3tk

*Z% X 8F metronidazole (95.8%)% Ah&slar AALQ
Hi 35717 4690190 HF X 87|7H 11.5U0]9
th X8 & Ak A9 6l(7%) UL Adel] thak %]
F+& 55 metronidazole S AH-St3Ach X Eol Auligt ¢
+ 59l Z oral vancomycin® 2 <FAE W7 slo] 2] &3}
HEF 32 24 AdZEA 59 T5 S 69l(7%)ell
Al BEAsld A 1odlollA] sl F o 2 Al ich(Table 2).
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2. CDADS| &%

QrollA] olF3t A 2loll e} CDADTS H5all E3hS ol
CA-CDADT-2 97(10.5%)°] 913 HA-CDADT-S 7773(89.5%)
olitk. 1 F A AF =Fo| <t HAH A= 2+
8} 117 0| rk(Table 3).

Characteristics No. of patients (n=86)
Age, median (range) 64 (20-94)
Female sex 53 (61.6%)
Comorbid conditions
Cancer 19 (22.1%)
Neurologic disorders 15 (17.4%)
Diabetes mellitus 7 (8.1%)
Liver cirrhosis 6 (7%)
Chronic renal failure 6 (7%)
Antimicrobial exposures
Any cephalosporins 58 (67.4%)
Any aminoglycosides 33 (38.4%)
Any quinolones 12 (14%)
Antibiotics non-exposure 19 (22.1%)
Duration of antimicrobial exposures 16.1 days

Grading of diarthea, grade II (moderate) 47.7%
Clinical symptoms 67.4%
(e.g., abdominal pain, fever, vomiting)

Length of stay before diagnosis 22.8 days
Proton pump inhibitors use 19 (22.1%)
Initial treatment regimen (metronidazole) 95.8%

Average duration of treatment 11.5 days
Average recovery time (diarrhea) 4.6 days
Relapse 6 (7%)
Severe complication (e.g., sepsis, 6 (7%)

megacolon, etc)

CDAD, Clostridium difficile-associated disease.

3. CA-CDADZ1t HA-CDADZ Zi9| H|mE4

CA-CDAD$} HA-CDAD9] <l 27 59.7419k
64.641 2 CA-CDADTONA Tl kAt 23 %}
ol A th(p=0.330). AW} F4sl= FHNAE Folgt
o= ek Ak W, 7 HEZAA A A3 F
A R EE 7 7 el Zbolzt gk Al =
£ CA-CDADT©] 14l|(11%)9+ HA-CDAD-| 661(85%)
Z HA-CDADTNA froJ3hA] =9k (p=0.000), $HEFol
WEASE 7 9= CA-CDAD-°] 39|(33%)2} HA-CDAD-°] 3
dl4%)E CA-CDADTIA  FoaAl  E3ch(p=0.001).
CA-CDADT2] i Z=2 3¢]] 2% sl Z0]9) 22 HA-CDAD
o ES SA ANEA 14, AHEF 26k
HA-CDADllA] sidZo & I3k Aol 1o it

CDAD®] F5%=9 adfto] e Aupw], 2, 37 &
of, ¥, Rl 52 7 o ol 93 A7t glad
o1} ZFloFElY-S CA-CDADT-¢] 0.840.2, HA-CDAD-°]
1.3+1.82. 2 HA-CDADTollA 2u] YA =%rhp=0.021).
X goll a3l vlas] ok wf 7 - Zhell X5 Ad) 2 A
AL 38717, X577l Rl Klol7t §loith(Table 4).
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Table 3. Incidence of CA-CDAD and Non-antibiotics-asso-
ciated CDAD

Table 4. Comparison of Clinical Characteristics between
CA-CDAD and HA-CDAD

CA-CDAD HA-CDAD Total
Antibiotics | 66 67
Exposure
Antibiotics g 1 19
Non-exposure
Total 9 77 86

CA-CDAD 9/86 (10.5%), antimicrobial non-exposure 19/86
22.1%).

CA-CDAD, community-acquired Clostridium difficile-associated
disease; HA-CDAD, hospital-acquired Clostridium difficile-
associated disease.
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Hog APARl FAIE 8¢ o ik 2 CDADY F
w43 7k gl vl=
T2 BI/NAP1/0279]
T WA Zdolvt A4
5’47L°ﬂ°ﬂ’<1 chekst ‘ﬂ 2 ALY o] R} B2 §
HArd o] o]u] 20011 o] el AR AA 1 FAoll= F
= Azks P AU G35k HE HolA gtk
CDAD®] <14l "}04*}5‘ HEAQ F4E 54 A
(Ted A)S} 54 B (Ted BE A %
AT W AZAE fEi o2 Al MY Bz 4]
TcdR, TedC, TedEZ}F €7 pathogenicity locusE A3t
TedRS 4§44} HLO:\«] kA 2A75S 3L TedCE
54 A o4 2AVeE ek A dE By
NAPY/0277#5E 171492 117Alol]l 9l TedCE <14)e}
= AR 18-base pair A<= EdHo]7} glom o] & 9ls}
o] TedCO| 7]50] &Auo] F4 S el o] 7+
T GHPARI Foll Hlste] F4 A% 54 BE A4 16v,
23ul] ©] AYAB}L o]F Z&(binary toxin) CDTE Asl=
FAAE $ste] o]F S4E A48 fluoroquinoloneo]]
ZGAE 7ML o]F E4E C perfringens iota toxin, C.

A

spiroforme toxin, and C. botulinum C2 toxing

CA-CDAD HA-CDAD
0=9) @=77) p-value
Demographic
Age 59.7£13.4 64.6%+15.1 0.330
Female sex 8 (89%) 45 (58%) 0.076
Diagnosis

Positive toxin assay 5 (55%) 29 (41%) 0.400

Positive culture 2 (22%) 20 (28%) 0.707
Positive endoscopy 5 (62%) 50 (87%) 0.064
& biopsy

Clinical
Symptom 6 (67%) 49 (64%) 0.858

(e.g., abdominal pain,
fever, vomiting)
Antibiotics exposure 1 (11%)

66 (85%)  0.000%

PPI use 1 (11%) 18 23%) 0401
ICU care 1 (11%) 18 (23%) 0.542
Complication 3 (33%) 3 (4%) 0.001*
Tleus 3 (33%) 31 (40%) 0.688
Fever (°C) 37.3£0.92 37.8+£0.73 0.409

Systolic BP (mmHg) 118.3+21.2 120.3+13.0  0.783

Laboratory finding

WBC (/fmm’) 12,533+8,889 12,737.8+7,037 0.948

Albumin (g/dL) 3.2+0.5 2.9+0.5 0.153

Creatinine (mg/dL) 0.8+0.2 1.3£1.8 0.021*

Treatment related

Treatment period 10.5+2.5 11.6£5.0 0.467
(days)

Recovery period 3.611.1 4.7+2.4 0.256
(days)

Treatment failure 1 (11%) 4 (6%) 0.148

CA-CDAD, community-acquired Clostridium difficile-asso-
ciated disease; HA-CDAD, hospital-acquired Clostridium diffi-
cile-associated disease; PPI, proton pump inhibitor; ICU,
intensive care unit; BP, blood pressure; WBC, white blood
cell.

* p-value <0.05 mean+SD.

clostridial ADP-ribosyltransferases®] o}&oll &3l =4 A%}
54z BO] wlo|¢} qdke] itk CDADeIA o5 H4t &
T MEE 1.620.8% B0 o}71x] = CDAD?
QollA] o]F HAo] AT weix] gkon F o)F &
o] gk I Bas o7 A &= ik

FH AiF oz APy ez s A QA ol|A
7743 A} otel g, Tela PE YA v]=ETolA
CDAD Hl=E7} Z7ksla glow % I3AHE Hel
th2P A7 AQlel C difficile RTgS ol wel
0-15%% AAA3]0A C. difficile T4 TF7F 10.7% BE
WAL CA-CDADS} ¢H43A] ¥]=3% CDAD®] &

BV oF oX
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