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B A-B-, 7350 7 57%- 34%F1 9%. IZBERAL 530 18 B, DLR8 AL, R4 BUNE, 43l
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N T-9%. FEEIRYRMERR B AT B SR R T IR IR M AR R T AR
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RESEARCH OF CLOSTRIDIUM DIFFICILE INFECTION
AND PCR-RIBOTYPING FOR STRAINS

ABSTRACT

Objective To estimate the Clostridium difficile infection rates among hospitalized patients
presenting with diarrhea in Ruijin Hospital through one period of time, explore the risk factors
associated with Clostridium difficile infection, detect the toxin genes and perform PCR-ribotyping for
the strains in order to have knowledge of nosocomial Clostridium difficile infection and judge
outbreaks in the hospital. Methods To collect the stool samples from hospitalized patients with
diarrhea, inoculate onto selective culture media CDMN for the culture of Clostridium difficile, then do
the identification by Gram staining, aero-tolerance test and agglutination assay; to extract DNA from
the positive strains, amplify toxin gene A and B by PCR with specific primers; to perform
PCR-ribotyping through amplification of the genomic 16S~23S rDNA intergenic spacer region
sequence, followed by electrophoresis to distinguish different ribotypes according to the
polymorphism of the bands. Results 539 stool samples from hospitalized patients with diarrhea
have been collected in all, of which 44 are positive for Clostridium difficile (8.2%). 44 positive strains
have been divided into 3 toxin types: A+B+ strains, A-B+ strains, and A-B- strains, which account for
57%, 34% and 9%, respectively. All the strains belong to 18 ribotypes, mainly ribotype R8(20%) and
ribotype R4(18%). Conclusions From 2010 to 2012, the Clostridium difficile infection rate among
hospitalized patients with diarrhea in Ruijin Hospital is estimated to range from 7% to 9%. The reason
why these patients have been infected with Clostridium difficile may be associated with risk factors
such as prolonged exposure to healthcare environment, recent use of antibiotics, severe comorbidities
and impaired immune status. All these clinical isolates in the study are mainly A+B+ strains; and there
exist relatively predominant ribotypes, but no evidence suggests nosocomial outbreak of Clostridium
difficile infection.

Key words: Clostridium difficile, infection, risk factors, toxin, ribotype
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1.1 515

SR HMERR B (Clostridium difficile) & —Fh & VE AN S = BHME 2R AT, | iz T EARF AN
M FAT . AP BE, W —BOE SR ARUR, RSN AR BUE 2T .
IR ME MR B A N AR B3l 1) IE 8 B, HM 8 3 B e T 3R R S 80U i B R O S, T 5]k
AR AEHR 1 S (Clostridium difficile infection, CD)IAHICEIR, WIEAETE. WEMER K. Rt E
. B 1977 SRR ENR AR B 55U RAH RS A LISk, IR —EE& 5 KRN
PRSI R EZRFEAR . — . BEE) S PUERIIREME A, 2ERIE R AR AR B AR MRS
(Clostridium difficile-associated diarrhea, CDAD) ¥ & A= S AN 3 &, 12037 51 R RIS 55 TAE #1125
HEREN . SRR R AT L, AT CD AT I A 5e 2] T R4 &

1.2 &Pl

SRAERR e —FIHLSERE, BT ARBENERER, E% 1 ZUNMEILWERN
15%~70%, fH#RESANIMET 3%, ARG P IR BB ZN REAT R . A BT B b &
PHMERRBE R, KW ASIAER OLHE ETAR) B, B3R TEmMAeES i, F3X
IER BRI, T 25 MR L A KPR R mEum ™. R G,
W= 5 b A0S & 0 FE S IE K, SEIOEMRIREM KRR EN TR, X
— RIIEM R A i & S RGO B AR BT, 3 3 R B IR A e 5,

5 CDAD RIFHLMEEREE A, B L tHs., 55 A & Fh 308kDa 1HHEE, X
HARMA AR, P51 2 Wi 40 AR - i IR A £, A e R . I S 3R,
WA —ENAREEER, (BN THEE B #5R A RERHEHE S — Gala-3Galpl-4GIcNAC #
KL, it 5HRE5MENSEAH>R. 85 B & 270kDa (I4Ifd &R, AR
MR AR AR T, X FLSh A - A AR R R, E BRI A i 5 B O B R
HE B X ERGERRER AR 10 B0, HE A BIMERGE, 5% B N EANmE
JEE, SIRCANMOAS, BRI E AL, S RVBLAMHCHIIGARRI . FEER A Fl B 27l i tcdA
1 tedB FEE i, Bbah, IRXMER B EURMEREX (Pathogenicity Locus, Paloc) MA77E Al
IR tedCy IERIHTIEER tedD LUK EFLER FIZE A tedE. tedC I8 DRl 1) 22 25 1 s 23 Bl 2k s 2 mT
SEER AL B AN, SRR R R AR IS AT ) — R o EEE (binary toxin),
FH AL T B0 P P g X 4h 2 NASFIAL B ) G AR FE R cdtA T cdtB 4afid. cdtA JE K AT FH W LSh &
Fr B4 AR S AIAET . cdtB FEE AN FE R SMML S IFE A, WAL E A E R
FEPI LA 1.
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Binary toxin genes

-E>F>EDF>CJ—/,&E-5—

tedD tedB  tedE  tedd tedC edid  cdtB
1 | | I | A
1 5 10 15 20kt~
B 1 XR AR B B0 e e X ) R R
R uERMRER

T8N, XRHMERR T AR I R 1 S R S R LS LR S BLAE. CDAD A ik A o
PRI BB 1 R B DD R, IR AT T RS Y AR 18 4 1 2 11 A7 4 i
RIMECHA (BLHE: #EE cap &2H FID. #EEEH FIIC. 4A/fI8EEH Cwp66) Al HlF Cwp84d M
FCT, B 0 R AR AR T e L3 PP A T R SR T B 1 S S AR, TIE S AE MR AR T (1) 3
PR A IR T 2 R T

1.3 lmpRaRIN

CDAD EEAELST ARG ieik, REFBIMEEEREERE. BENRKRIZHE, £
N E P EDKFERRYS, B L A a0 h S B A I ARILE . 2 1%~5% E‘J%%ﬁ%%
Bk BN RGBT Y. W ILMORRIROEIDE. S, R RE. BOREE
S SR AT AN C- R ER P8 R A 1 PR s RRUHEAR T R T AN S R
JEEDNBNER 2, TR KA KRR 5 210 K, MHtA R A L AR FFEE 10 4. BH R
NIRRT, FEA SRR, T IE 0 Sk O A I 6 588 WA MBS, (EA TR
BRI, B PECRMR AL RS A MUE AR A BT AN AR, R E
WA R E BB, RIS IETS /& 75 B CDI 51X TR BN 1k v 7 4 i AH 24 25 2

1.4 RITIRR
141 KIRZE

N HERR B I 4 A W\ R RIS ] 5K e B B2 PRI B P R IR 2 — o 2001 4 DA, X AERR B JK
PAERRIE & E T2 AT . — IS R AL v th X AT RE VR IR R 7T 27, 2004 4F & JF: Bt 3
f¥] CDAD “F 0% %2 22.5/1000, 1997 ERIDUMEE, 7E3E M, XA i 0 e R B EFa s b
Tt AR BRI AT B A R AE 0-15%, TR RIS 2T 2 16-20%. 2008 4F4HY
KR 34 /NE 2K 106 FrERidtAT CDI AT e 2= R & i 7T fa R, AR 2% [ CDI AT 1 A —
B, H RS K R E R SE 19(0.0~36.3, 1 4.1/10000 5 A H )Y,

DA 7 T8 25 2 PR ST 9 T 5%, R A o R et A s b T34k B3 CDI 9 & 93 2% M. 2001
A1 1.49/ 5 FHZ 2006 4R 6.64/ /5™, whE 19 COI BB EE R ™A, mgEhE, Tk
Z KM TE, A3 E P CDI [RIRRIEAR R, (HILF R I —Leit FU R, [ (R &
R AMERR B (PR R T 7 B K. BRI RBET R T — DU —4 (2007-2008) [1IHF
F5, W 587 U EEANE MM B R Y ) SR A AT A B 77, Horh 74 ) (12.6%) ABHER,

F2ol L4l
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BT R AR O, S HRIER) CDI RIR R A —3, (HEkiU, s
FCIE B gy W rhoco i 1, 1 5 YE B N RN CDI & R 3 i34 (4.6/1000 D\ s, i
% 65/10 A 13,

142 ERE. EREMBILE

B 0 6 PR B IO S DL AL, TR B JV5 . DORRYER A, B o
Mo ELE . fRo. SETSAA AL, AT BT RGOSR AR XS CDI R W
SsE P, MBI R N B T RS, THAESE— MFAEILIY CDI i 4 4R RS0
S SR 9 6] 0 E A s T A R A P

SCERESHE AT, CDI 15 % LIy 15-209151, A7 50 et 4 % I SO ZE RTIR
5 R AR LIS I I R 7-80 RPN, 5 P Ut B R FL A R FE B . T 56
A2 BTSRRI 5 AT 5 AR (8.9%), FLS R4 B BIIIBME 5 % 18 R 0%
BB AT AR IR 25 2565 AOR PR AGHIAI SN, CDI 52 R BRI T A5 — Pk 2 0. WU SR Bt
BB . BITIREN SR Tl R RS, BRI R, R, 4R AR
i, 3 CDI &= H i,

CDI KR h M 4 J . CDAD (ISIFESR S 6-30%!'9). 3 [l T2 MS 0 Ml 9, CDI HI3E
LRI R R MG 2%, /NT 45 B 0EH CDI AIETH AL 0.2/100 77, TikT 84 % H AT
CDI MFET- %k 2085/100 /0%, BATHRFCHEN, R HRbkIQmBL. (8 CUE. BT HLIING
KR Srei L2 ST A S5 CDI o 7 R B A 1 S g 50, 5
5N, CDI S M TTREAT S B IAE T3, (R0 R R 75— B e 5.

143 JEGeRm

X AR T 114 I G S TR B 55 I B SRAS M SRR G RN A XA S P SRR KR s KA LR, ARSI
N CDI AT TIRIT R4+, Xl Re SRR R B 5 1w BE 2 Bl DL Rl B i T IR B b . AT
HAPAERER R AR, REWL, BOREZE FIEE 2R B A XA S PR MERR B G (CA-CD) R &
UGS, ALHE — L DLFT I A T XU [ N FHE R b 52 1 EE R

HAT, XTEEBrski3t: CDI AL XA CDI S e Mish = 5 —FrifE. SRS 2. i
P AT e (R R R R 1, R EA— M E A S R BB AR D&y, HOgrefE
Wit S 1) o RSO TR, 3K A B T A1 106 2 M ASRZ 1R o IAE BRSO R o0 B A2 R 43 247 16
(ST, SRR 12 JE P o B 1 B 0 UE A DX R D MR HEAR B U2 (CA-CDI): NFJ 48h ZHIBRJE 4
JEA N RIS A E CDIl; A G 4~12 JE i, WE A e B

1.4.4 fEREEZE

FELRBEA A, RRAERR B AT A7 A T LT AR T 23 S5 2 50 38 JSe S5 Gty Befib %3k /&
FERE, SNHEIGRERNREL LS A G FEATE A R Z AR SRR R R
A 1) 25 P A R Y, s SR BE N CDI AR RR A

FEALIX A, 55 SR E A S B8 R e AN TR N5 e PR e ) A2 3 B CA-CDI 1) 2R A
U, W TR R R, 5RO R R AR X I3 CDAD e R, Stz
o, ARG S M . R95E, JREHRMER B, ELXRMERR 5 X L (K B 0 A K
FITUABN A AT R S (10 1 2, 3532 CDI ARz —, et i A eda i) —F
I RN

F3I3T L4
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145 fGRRHE

MGG, CDI a3 KB G =J7 i d £ . IR T s a5 UL i
ERMAESEBMRER. mENIONZE, Lt REMH. ARSI . %
TG TR BRI KIE HERIT RGP B 5 OB R = K F N T R i 5= 55
N GG VT3 o T RBEA F  LE 8 B A 2 B AR 10 DR 3 i A P 2R 3 L K UTie AR 25 (OOt
HAF RN LB B Wi e S8 E B 1T 955 sk, —ifa e &= sl
AR LE R PRI, (B EZ TGRS OIS, AR, SUH S HIUE R —(EBm A
& L, tgtEK, CDI 2K TR N M AHERERE 7o AR, XRAERR B 7E o a7 A P
QR N, U ICU. AE. MURIT. AMRIEAR. TAIMBHE. LRHEE S,

BRULZAb, TEERIERE SR T - HRERER R, W KRS A E
B PR, MR E RIS 25, KNSR . (L B i sh S IS (E L2 8 N i
PG RI & SIEE E REE EeAE, BE LRSS CDI s, A AT
J7 7 AN T -

146 =S B E R

EXR MR B v BUR A R R R AR, OB i 2 17 BIINAPL/027 B, Z AR S HI7E = K
LR IORAT, IR O RGBS, ERGE 2RI, WG R EHRIE, HERE M
RIEHIHT . XA AE A E AR T 1984 4EE IR BN, EARERIE I, FL v B s
A, (BB ARSI A, AR RS EETEN BINAPLIO27 RAR MR Bk O s i
BRSSP AT 251, BRI R IR YT (KR

EHEEOLT, RMEMRE R tcdA A tedB R EEF % tedC BRI H 7 A% . T BI/NAP1/027 A
WA tcdC ZERIFERA, SFEERMFAEXMECHNGEFRT, Fik, B2 IFmEE, Eher-E
1 A BZEAKTEN 16 15, BHXEAFN 23 2, T AEEESE ), HOZME GG 2R
f 7% 7 2, SR ik 65%%. BI/NAPL/027 Y ki B r= 4= — 78 2 (fH cdtA, cdtB
B gmiD), JBEERALA 11 B (toxinotype 11D KT8 & BFIMEH MAFEG, HERINRTES]
o EE S I B

2005 4F, IRAMEMRE 078 TY/F & AU Va2 . 078 U EERFER N, EL)E T+
X 35450 CDIP2 R AR 1 078 AT BI/NAPL/027 A (AU #52, H tedC KR4 39bp frifk 2k,
HEH 184 A1 eAr, SEEKIEF P 4. At ASRRShIARAER H 078 7 13K
o8, RS AR MR B A RIS 2 A AT Re A A e R 2 5, LI aE T4
FIZA

TAESR, VF2E TR A-B+EDEAMERR B B R, OB, 0% B B It A 1 B ™ B 50
I IR K IFAT - A-BHREFRAEINZE R BEE . op [H AT 20 19 3% 21.4%7F1 23.29%1%,
BAEWIMNP AT F B m T A e X . e E ., ORI SE[E 43 5 2 A-B+RIR AR B
BRREBEAT R LA, R IVEATEA RIVE R,

1.5 SFoBEKZAR

ST IR &I T B AR ] DNA AN [E] 10 SR 408 % 5 T 24 38 DR ARSI DA R 3784 77995 2
ST TR o TEARMERR B B B B R B AT, RIFHBR 2 P oA, nlsxf Hadk 7 imaT
I3 TR B AT AN adE AL 0 BT . B SCHE 2K BIINAPL/027 B & & #k, Bfi: restriction endonuclease

Y
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analysis(REA) type BI, North American pulsed-field gel electrophoresis (PFGE) type 1, PCR ribotype
027, Hije KM 3 FhJy xR Fh R HEAT 73 B i) 25 2

TR AERR B 50 T A AR £ B oy =K, R IRHI R BORIK AR, A HE
Wkt Rk (PFGE). PREIVERZEZ W UIEE M (REA). FRFEH %8 (Toxinotyping) %5, @3
T PCR ¥ A, WHEHEA A (PCR-ribotyping). BEHLY 1% 21 DNA 4347 (RAPD)
NIAERSIY PCR (AP-PCR). ZALni ] HHBHELE L0 8 (MLVA). § IR B S
St (AFLP) &5; @FETFIIAHTHIEAR, BFEZ A AFFF 28 (MLST). REHH A %
R 51437 (SIpA-ST) %%,

15.1 PFGE K4t 524 R H i) DNA SEH W VIREEEY], ASFIGH P2 A AN [H) R/
AECH BT A B, S lkihimt i sk (PFGE) 2 BRI, K4+ (Bionumerics)
X IXECFR A IS IEAT 04, AN 98 L IRA T I 25 (s A

152 REA GEHEAEZIRN VI 20 HE 2 DNA B TERY), 85 B lahE ik 4y
B, AR AR AN R RO A B AT 2 B . R A Hind T E R N UIRG,  BERRIA) (1) 2671 22 57 7E 6
ANELUF AN

1.5.3 Toxinotyping & —FHET4i% A B 753k A 0 e A8 R MERR T 347 3 R 0 AL
FiAR . ¥ Bow A7 A Paloc BRI 4 9 10 AN EAHS N B, ik 51 W09y il 14 J5 P& rEL Ik 23
BIX e BB, AR A B RIBEEA TR D, 456 R BUK S 2 A REED AL S 2 SR A S
NAFI R R

1.5.4 PCR-ribotyping T 165~23S rDNA A [0 X (IGS)HF AT /3 7 . ¢l T ¥R Ak
2 B G AR AR T8 DU BE RSN 7, 17028 DUECEEAS [A) () 2 TR () X R AR S, i3
B[R] BT E D 2 BRI o AW A 23 T3 I FH T MR AR B 2 R R T 9

155 RAPD/AP-PCR A& ik — R AN LHEHL & B 5 RA% R 8 9514, DA
Tt 7E [ 2L R 2H DNA SR RRGEEATH 3, AT R 75 2k R 2 R S i

156 MLVA #id kG EEFE A% H S ECE S 5] (VNTR), R AHR B 514
XPHY A e PR E R P A n A B G HH, MR E FIEA . AN R4 B BEAS [F) 40
HMALX 5. B4 VNTR HES A FEZRE MR E e, rErsfH 7 ESRALE
FP B AR AR H DB A R = A 2 R, RIES ke i s i

157 AFLP ZHwEKZH DNA H 2 M RR i1t A DB A0 J5 77 ARG I R o, 2R e 1 XU
LA RIS A F N IE B A5 DNA, FEXT A8 10 Fr BLEAT PCR 8 AT 3k 37, B
133 AFLP ik

158 MLST 23T 248 G T H0 40 B R G T 2047 40 AU 77 o IR O AEAR
B 7 AN R B, 9 HTix Ee3E K 1 400-600bp 1A B, SHEANSERAL i L AN [H
FIFGIR—ANASF) (R S5 7 i R BUE AT A B S A7 2 R PRI P T R AR 4 0 o AN S 0 L A PR B Ay
—ANFHIEL (ST,

15.9 SIpA-ST RETREEA A galidHEF 4R X875 2 8 MR 87k . AR iR
X371 Bt 5| P8 43 2K 2 1kb (19 7 By, S MRHIEREHE AL, B BOE 5 2 b FL 2 R sl
VKT HRT Y, AN R A R X 53

PLA T ARAERR B 2> T 0 B A Z B, BRI IE#AF A AL A A E, . PFGE
W2 WER I Y B B BRI BRIy RUBE T, (BT SR I . DNA SR, Jna Seirisk

F501 FLa1
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MR, & RSB0 EHR AT LA, MLST #(E%5 5, RS, SR MR, (HyAak
Tz, B RAEE. IRZIEOLN, BRI R EA RS BB W 7T H K, 7Ry 2 Fi
P RTE RN N, PAIERAS B 4x i (15 2

1.6 SEIRHQMTE

1.6.1 g REEG TR ARAEAR B (IR 97 RS R, FEIR 2 IR -SL A5 T - SRp- o 3%
G (CCFA) RE3e%: BB KRR S (A ivx, Fiele. OPBEARmE IR, (%07 et ek,
H TR AR 2 R B2 R R

1.6.2 AR FRBE R AL % VNI R ST CDAD & hRiERY. 2608
BOYTIE, IS IR S NGRS TR 7 N B, I A0 B R R e A A M AR R
HAT DA e BLEE K b A, 2035 106 1) R A AR 20 308 93% A 899%Y . (H Hy T4
MR RI I . A R, RN A B e R, RS

1.6.3 MREERMIEE R VP2 LR R R A B R L EIA) RN AR H R X, & EIA
VAR BRI IR I 45 5L, FEA 2 DAHER: CDAD RI] B, #5250 A SR Lo 05 nl il 8h s e oAk
PCG-4 RAMPLIR Y E R, V2] M ubir sl ik ELISA WA &, HTRMER R EER A 1%
SR,

1.6.4 ELISA JEEGINA 2 BRI BE 33 /& —Flifl a2 2800 An A o AR MERR T A7 16 5 15 O T
. P T7E. BARMEN (GDH) AEXRAMEAR T L [P 5, (HAIAHE £ 7= FH4L, fill GDH
REEHE BRI B R, YR, Ticehurst 2B WA MR MER B, TRAb T ok Bl
D APOEE TR IR AR B GDH $Hilsl, SR 0% GDH BHYEE (A i 5 1050 5 EIA £
MERH TR, WER R 98%, Rt 89%.

1.6.5 PCR Rl BF L H 2 T2 WAy CDI BB S IRt T ok E B TR 5
S E I H L, RS SR A R B R R S, KA PCR ¥
T EEENCRARA Y R R, (H RIS T 2 A S ok v M FS A 4 40 55 DNA JR %5 i)
B, KM Real-time PCR 771 7] BLIEAE TCAEIRAE A5 2 MU IR H 5 O S8 PG todB JE BRI B4,

CE R, BRI TV SR R 4 B DR TR A AN s R B R A B BV A%
G Tk, R E, JEE N EAR R WA S, MORE T ZHRNIGIR B . Gy Al
STV IENR S R I B3R R, (HRAREGS, FrrtEfizee, il Ios e p—i
W7, W BEA R AR, &EPF. POl B BMRLKITT R LRI ERBS N
I DAECK AN, 700524 EIA A1 PCR B SRAR B A0 M 21000, 78 DR UIE 7R BI0BE AR 2 1 s PR [ B
LA AR 1 A B TE] Cturn around time)

1.7 87T

b6 25 SE AR 1 B Rk T 2GRk AR 4K R BLAIR 4T, CDI [ = EFLE B KRk, 1
LR IVAIT R T SR . VAT R U S A F VS A S H A 2, 4 TR R AN 7 AR
ST RRATT, ANEAUE LR B R R . AT S, WS i IE R VAT CDAD g .

1.7.1 HLHEEIT

ST T 2R — 25 [ FDA JILHEVAST CDAD 25, Y S bUsit 5 i U e iE 51

Ea

Feol FLa1
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B A A i 5 B R RSP YE T G N B T AR R . 20 T4 90 fEANE I, il T
FIPNEAL 28 5 B R M ERE (VRED 1L, 36 CDC #E%7 R H FAiEMeAE ihy7 CDAD
IbRAEd i, DR A B R AMEN CDAD WIT I E kY. MR, % T#% CDAD, /i
T SRR RO E s EXTTEA CDAD, Ad &S A0, infEsk, WRmEETT
CDAD I3 2 i S, 53 B 5 B 10 25430 Jy 2645 <P, ™ Ei 1) CDAD #E#E I it B &
WRIT, EEERERR (11-19%) Bl ok, FRYM S 55 200w /b NAPL AU 2%
O,

Brds EIRMFRZSLZ58), %t CDAD I EHUEH 2O . I IR 77 (Tolevamer) . 7§
WA RS RIS R [ A P TR sR IS k. 2011 £ 5 H 27 H,
X [E FDA AT AT, bRk 8 & (Fidaxomicin) AR 75 F F1697 CDAD Chttp://www.fda.gov).

1.7.2 SIEIRIT

FrB e va T, w2 M Ao e 3R R 1 i R X HEAR T T R B 7 3R R e PR, R A
TEPUACP KA R B, DOERI GRS HURRITER . O #F TR KE S S il Rk, K
WA SR BT IR I AT AT I o A HRAE R A A T 0\ S Bk e 1 e & 6tV 97 BUIE CDAD 7
PRI, CURBLEA TSR MDX-066 Al MDX-1388, /: 5l H AT BRI E K A M2 B 10
TEAT, RIS IAIE T HA B bR TV T CDI & R I (7

B T R ANIE ST AR BEAT Bsh S, DuTitls CDI B, 3 mT LA A2 v R B
E BN GBIV A A 73 BEE B K PR, (R v M ) B IE SN 2
R A 15 7870 (R S SR HL 22 4 VE ARG ZCHE A HE T

1.7.3 WHERETET

2% CDAD 2 78 1 e 1 i 25 3, IR A A 2SI FUAE CDAD HIYR YT 5 THIAS 558 N F BT 5t
JpiE s A2, Wi: boulardii FERFR, FLERAFTF B XUBAF RS, X RTTEBEEREL. EMIEIER
AR ETRIER . A RENN RIS PiA: 2 A 55 48 W 45 AR YT CDIL RIS 25 A2 )5
CDI (XU W S BRAREY i B — AR, — b TR FLFF IR . (0o AT B g e
TR IR BRI 0 T DARAIG 50 % LA A i 2E 2 i DI B R KGR, BT, i Ak 2
FOAT BV TR ) U =TI B 7 5 2 A TR TR R AR VRS R e — e . o — Mk B i
BTV IR AT AR, LG I iE e S 5.

w4y, 697 CDI WIJTEAKY 78, B 7 A& IGUE RSN, W2 ERESE. Eil
T BB ZAMF A ZE S, IR AR )T I F ARG SE P R DL B S g 1075 56« el 2 B Rk
HiJiE CDAD H5 I 45 F IR T3 85 3% Sk ik 4 PR PRI 3T, 0 LI SR IR G i ) B R,
BB G AR P AE R4 B S BR R 1 B A 2 157

1.8 ks

TilBs CDI F B B N BELIRT - 11 A R AR Rl S 6 PR 3R o X AR T e A IR A T T K v
65 TR 3R A Al S B RS P i 0. TR, % CDAD H o7 B o 38 e 46 A O (it s %
FNGENT MIT 5 B A, S S5 L AU I ARG T I B2 A 5 SUH
BRI B R BRI S ST B WOMEAT P 98, ARRFER B R B, B 138 a5 0. ik CDI (1

FTO FLa1
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7773 T LA it A% PR A A B AR 5 3 B NV A R AR B P B 1 R R AR
REEAER GBI 2 o XA DXARSCNE CDIL Bl 2 i 48 38 G 5 7 1 3 AR A AT ek e 1
TN Jioh, HRPEEEE SRR B e B e — 2 TR CDI 3T B K .

a4, WBESS N G K COl SRR AR, BRI XS CDI (ARl 5% 16 75 %
S35 48 i LA S AT I S O R ANAIT T, A R g e ) B SR, £ e A TR LI B P 4> %, AR A
BRI — P EEBE SRAF PERRVE IR H DL JEAA, BN 51 I PR A 2 ) B AL AT SR

&
o0}
b=l
H
B
b=l
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FZE MRMEE

2.1 ##

211 xgs

GNP-9270 #URg /K RIEI IS 7746, & /E4%. Polystst CC 7/K¥84H. Shangping MD100-2 Hi 1K
. XW-80A Jigii i % 2&. Beckman GS-15R 25,041, PTC-100™ Thermal Cycler PCR #7141 .
BIO-RAD PowerPac 1000 HLyk X Tanon-4100 %ihd it ik UG 45 #r 2 4c 4%

2.1.2 R
CDMN 532 F 5571 k51 (OXOID). SR AMEAR B L IR Bt AR RGT) & (C. difficile test kit, for
the detection of C. difficile antigen, OXOID). Jo/K ZEE. PBS (pH7.2). 0.05M NaOH. Tris-HCI
(pH7.0). TE (10mM Tris-HCI, 1mM EDTA, pH8.0). PrimeSTAR HS DNA Polymerase X Hit &
PCR M7 ( TaKaRa). Ex Taq B X HBCE PCR MR ( TaKaRa). IfigkE. TAE 22
W

213 IaA
Bt <z 5 B A e IRV A6 PR SRR A SRS T B < = e A B A RS 2 o 8 EBCPEER R AR S i
IRFE REBR B (AR A T IRMERR 1 1R 70 B B 5

214 KRR

AL TT 44 5] CDI v, 53 25 9], Lotk 19 il KT 35 S 1 40 B (91%), Hr
KT 60 Mty 18 (1 (419); WA REN 1L AR, LARIE (34%). B (18%). i
R (14%) NF, HRBIES T HERX.

Xt 44 5 CDI & IIGRIZWI, 23% 54 iR, 20% 845 fF 4 sk AFAf{L; 34 i 8 4 7R3 Bt
WA RS PUERMICE, 5 77%, HEZN AR, Wk R, meiniess.

2.2 #E

221 IR E P AL AER YR (Clostridium difficile Moxalactam Norfloxacin,

CDMN) i35 77 5 i il

FREX 34.59 Clostridium difficile Agar Base, fN#E AT 500mL 7848 7K, 121°CEEKEE 15 4
Bl RRAHIZE S0CAAR, ZIEEEAE, N 1 i CDMN Selective Supplement CFp 71 75 Fi5t in
2mLddH,0 ¥ ); K2 50mL B 5 A B ER K AFUR ST, B R ERE Y RaRsE,
PR . R EERE S5, P parafilm B3 0, 4°CLRA7.
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2.2.2  FRAHIALH

KRR AR A 5 T0K Sl 10 1 I ELBNR & CERRIEHPREPEE 3-5g 5 0.5mL JE/K 28
RED, HAERIRGHAMRES, EERTHE 1/,

223 EESE

FHTC B AR 25 e L3k b 3 R (R AT b A _E IV, IRV TP 22 S IR K CDMIN 1577 4%
BePHUBN RS, RIS R A SRR 2%, FEERHE BN R IREAR T, 37°CHEFR 2 K.
WRMER B I B 2B IR A, KRS, TRk, TRRAN, SRS, ARk,

224 TER%EE

2241 ARG
AR HMERR B 48 N TS A 2 BAPE R AT 1, A I 7T L2690, 355957 2 KRB A Ye (ot T4
LAY,

2.2.4.2 TGRS

FEH COMN ~FAi LR EEABET,  [mI 2 IXRI At T i~ b, 200 B TR R
B STCHIFR 1 R AR RN LVERAE, ERAUM- AR B, RSP B AR
VR A AR P > 21

2243 HHERR

JH X e 42 1 LS 4R 70 & (C. difficile test Kit, for the detection of C. difficile antigen,
OXOID), Fetg % I RAE UL FA Il . FESEII [FNVERT L BRI, BA PR S SRR
HBEE .

AR PRI XRAERR B 1) 4 € AR P A B 2 P

CDMN-F1R AR
He l
Hif ——— E=3e
F2 B WS

He
HiEp ———— WRAR

LTHRA

Bt
HiBr  ——— BE&ERR

i}
FITE R AR

B2 SRAERE SRR

FL0W F41 71



SRAEAR B YRR 1B R Y BU 5T

225 WHRRFEHETR

45 S R A Wy B AP ) TR R -80 °C ¥ R R A7 T+ & - cryobank tubes(Mast Diagnostics)f<
H, #1EES% ] ittt i 4.

HFRE IR, U cryobank tubes B 0K b, S F1%TC B EAENE b 2-3 Bt Ek,
FEFE LT AR BRI E, SRIG A RPIEER, P BURN 37T CHEAE, REHF 1-2 K. I
PR B A — IR, F T 5 2405 DNA .

2.2.6 4w DNA #i$z

PRECPAR S 77 0405, I PBS FUHIIRZ 218 110°CFU/ML [, X 200uL Eig PBS

VR ATV T 800uL 0.05M FOEL AL, B R B 51 60°C /Kt 45 73 s il 240uL1M Tris-HCI

(pH7.0), BREUERS], ##E 17208k 13000rpm &0 10 708f, BCEIFEIAT. 8 H 206
{E 260nm PALATI DNA . {15211 DNA T-20°C RRAFFFHT .

2.2.7  BEERFIEDIAGI S AZHE A5y

2271 s5I¥Rt5ER

AR A B 3 B tnge 1 s, 55 A EEH (tedA) (I3 183% F 5140 NKV011 FT NK9,
FE B R (tedB) (¥ 483% FH 514 NK104 1 NK105; #8844 4 B AR 4 40 6 R R 2H 16S rDNA 3°
Ui A 23S rDNA 5”5 1 5 AR 57 X Wit 514, %F 16S~23S rDNA [8] X (IGS) 7 #I #E4TH 1 .

Sl el (B RS HERA TS .

R 1 BRERGUAZESS E K5 0T

I/ EZ i FHl (5°-37) HH
NKV011 TTTTGATCCTATAGAATCTAACTTAGTAAC cdA
NK9 CCACCAGCTGCAGCCATA
NK104 GTGTAGCAATGAAAGTCCAAGTTTACGC edB
NK105 CACTTAGCTCTTTGATTGCTGCACCT
16S GTGCGGCTGGATCACCTCCT

intergenic spacer
23S CCCTGCACCCTTAATAACTTGACC

2.2.7.2 PCR ¥k & I 2644
FEILER 2,

#
g
b=
H
hi
=
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K2 FRERRUAZHGDEK PCR ¥ I8AR K&

tcdA tcdB ribotyping
DNA 2uL DNA 2uL DNA Sul
5>PS Buffer 10ul.  10>Ex Taq Buffer  5uLl 10>Ex Taq Buffer  5ul
dNTPs 4uL dNTPs 4uL  dNTPs 4uL
P1 0.5uL  P1 0.5uL  P1 5uL
RAHER P2 0.5uL P2 0.5uL P2 5uL
PrimeSTAR 0.5uL  ExTaq 0.5uL  ExTaq 0.5uL
ddH,0 32.5uL.  ddH,0O 37.5uL.  ddHO 25.5uL
SR S50uL AR S50uL AR 50uL
TiAE 4 94°C 5min; 94°C
95°C 20s, 60°C 2min, 95°C 20s, 55°C 2min, 1min, 55C 1min, 72°C
S A , , . ,
SR 35 MEIA SJ8E 35 M imin, SR 30 MEH; S5

ZE{H 72°C 5min

T B DNA W21 100-150ng/ul; S B Buffer 13544 Mg?; dNTPs 78 50pL H i 2k i
N 200uM; IR RIS TE M, FLRIKREE 20uM £5H; PrimeSTAR HS DNA Polymerase ¢

¥ 2.5U/uL, Ex Taq & 5U/uL.

2.2.7.3 HWK&M

PCR #™347R FHB IR F KO R A5 2R APk R AR IR 3o AL PR P B IR B T HLk

T TAE Bl
R 3 BHREFERMAZNE R K Bk &4
tcdA tcdB ribotyping
R K IR B 1.5% 2% 2%
EVE 100V 100V 100V
FEL Y7k A ] 25min 25min 60min

2.2.7.4 kSRR

HLK A ) DNA FHRA 2 5e e, i Bh Tanon-4100 #hd s UG 2 BT R Go 4% H pk 45 SR

KERRE.

33

12 W

p=t

£t 41

\|
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3.1 RMEREBREER
AR b A I B IS A A 4 B B SRR 1, SRS B L 4.

R4 ADESHEER

PRAUS BRI B PRA S FH 4 151 % FH 4%
2010 4 12 H—2011 4 4 H 228 17 7.5%
2011 4F 11 H—2012 42 H 311 27 8.7%
it 539 44 8.2%

B ISR s BE B A3 BE B TS A AR AR 539 4, HrhBAYE 44 1, BAVESR L 8.2%. MR
P I BOSCIR AR A R AR BT AR FE A2, 020 (4 15 2010 4F 2 2012 42 1) i g2 = B A e 25 8
R HERR 12 R S G R 20 7-9%.

3.2 HEEREEN

1S 44 FRFEVER MR, FREERRN 40 Bk, FEFEEARON 4 Bk B RTULL A+B+ENE, N 25
¥k (57%), A-B+%! 15 ¥k (34%), A-B-Z 4 ¥k (9%). FZE A 552 B ZEFE M 1945 545 5 I
3FIE 4,

c 9 8 7 6 54 3 2 1 M

—2322bp
\2027bp

—564bp

B3 FRAEZRTHWRKSER

WE AR, M AL A—HindIIl digest DNA Marker, Cf{E/KXHE. 514 NKV011 Fil NK9
XF tedA FEATH 1Y, BHYEBAR o 2535bp B9 I, BIVER bR T HE R A R EE X754
4 1548bp 1 273bp FIM BG4l oR 714bp 9 1. B 1 % 9 ShAkk 8 5 h#E
A BERBIME, HARES M.

FA3 T 4171
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1000bp—

500bp—

—1500bp

—500bp

—200bp
—100bp

B4 FRBERY W-WHEIKER

WEFT7R, M {83 100bp DNA Ladder Marker, CARE/KXFHE. F 514 NK104 Fl NK105 i
tcdB HEATH MY, BAYERRZ S 204bp (43471, BIVERHRGY 7. Bd 1, 2, 3. 5. 7
SONEEER B EFFHME, 4. 6 SN,

3.3 &HEFSE

STSEER 44 FRIRAEAR B 514 16S(5’-GTGCGGCTGGATCACCTCCT-3")fl 23S(5°-CCCT
-GCACCCTTAATAACTTGACC-3 )74 15, 133 18 Fiaz bl iAo, Fackar il 3] ) 56 5 M7 4 I
%9 RI~R18 #, Horf, TEAEMRAA). RS A 9 ¥k (20%), R4 Y 8 Hk (18%). ¥ FHllfHAKR ¥t
o, 3 [ 2R B R 095 X 4 A TG B SR A A P 17 R]— 0 X 7 Rt 3 22 b AN () 28 J31) %) KRR AR BRT BRI A
WAy R 5 L 5,

Marker C RI18 R17 R16 R15 R14 R13 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 RI

B 5 IRAER B Bk SR

W& i, Marker Jy 100bp DNA Ladder Marker, C A7KAHR. 44 BREHIE BRI 43y 18 Fib
bR 5] (R1~R18 %),

F14T F41 T
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BOE e

ITAEK, CDAD CV&SZ R Z 1)50E, JLHREILERMBINER. BT RFEEN,
PRI AL AT, LR R . TNZG. SRS BAMEL, ARG WG 7 12
TOHPkER . SURFEE, S HUAHAR L CDI R IRAT, 45 50T R MERR B (AT 2 Fi
BT — KRGS . BN Z 22 BRSO TR R R .

AT FCIEE T AE BEARYE B3 A ST AR A 539 13, Hirh 44 5% 58 NARMERR B BHPE, BHEZR
15 8.2%. ARASTEE Sy 2010 4 12 H & 2011 45 4 H . 2011 4F 11 H & 2012 48 2 F PB4,
FHE 550 7.5%- 8.7%. FH: e 1) s e PR MEAR B (1 B gL R n] Be A 3G a3y, (HAA
He B PR Ay i B0 ) T30 B RS 7 P SRR A T 3 3558 B B B M 3G T 3 vy o AR A A BT A
LEFR AR MERR T (I BHME R, W15 Att 2010-2012 4F 8] B 4 2 e A3 e 75 £ 2 v X R T 1) G
LN 7-9%.

HHF KL, CDI 51 EHEE. LM HAFER DS RE T aiagsmEg k0, &
W) 44 BIBHME B b, PEERE G TARZH, KPR 35 B H0H 40 1 (91%), KT
60 % 110 18 1 (41%). FHYEE R E 11 MAFRDEIX, oA TIHAFR (34%) . B G4R} (18%)
MR (14%), HABAES A THEMX . thoh, KEo PSS G MR. FF5. il
FRIR A « 1503 TR 45 1 9 S50 B ) Bt s, B A R 58, R B A B B R T Re A
f, BURA T — L G iV F PTE . SIS HE R I 2 AR R , Br DA R
WA B . 2B S E BB E T 5 B CDAD fI45ie, XEK AT %
T EZMERIE, W KEWE TR, fRIAER. —HmE2H. aZ I E%.

P T R MR B A2 AR 2 A DG MR S 1 32 B0 SR A, SO BT A Z Al 2 58 CDAD R A=
EBERF 2 —. 44 FIFHMEEE A 34 BITEAE A AP AERIE S, 5 77%, HZN
JURETAE R, WSk R MEIREAIREE . T REHTA R I PR 5 AR TR TR A AR R R IR T H
2y, T ANEFEAR IR G G SR80, KEEH SR mE A A8, R Kir
ZHURE, FEUE RN, T 25 R MR BT 4R R B AR BT, IR TR A T 3L
B o A FCH P R Z R TEABL G L AN B REAEAR 1, BRI R — 26
FhrARE T, (HIEIAE YA R LR 25K CDAD el E&. Hob, & EIATHE T
36% 1) BH 14 i (5 FH 3k o - 22 #i55) (PPIs), HEZHIBIIEW Rl PPIs HI/E FALEE & i i 41
i) B R 7 WAk B CRA B KRG B IR, 10 B RRAE N — P B T8 B R SR BRRR, mT RE 0 SR AEAR B (1) 28 78
A —E FHRHTAE I, LA PPIs R P V2 T AL L R R AR B R s R R 2 —

SR NBEE — 5 L R MR T 5 %, (2% CDAD #2 4, EER A,
EH T 0 2081 55 5 Qe IR AL BR RS T ANE 5635 XS PRI AN BRI T 2KV B A 78 40, SRR B s R
55 N DA TR G (R A8 SCAZ b b AT AR 7 o 249K, 28R TIXFEM BRI B AR, TR 1) JX I Al 8

BIRFFELAERE . TR KT 65 5. P =ia T 0502 CDI M EZ R &R, HiEkE T4
X ECIF 1K) CDI ™ S5 1 (R ok ik %, LR/ 4E X 345 CDIid & A4 TR s AR ), iy
RE5 B o IR 5 T RS e B, HE A S BB OR AT L IX AT A 0% BIMETE B 5 A T U6 R
AR TE SRR A X3R5 CDI AT R .

H AT, BT E X CDIAH S PEZ AU SRR B I AN, 1R BB T R & 141Xt CDI
PISEEG R « 55— 5, BEARIRIE T A CDI BRI 732, AH MGEkA> A A PIARAEAL S
TRFEANT- B o A& Gei a0 1 PR AR TR R D B TR 3 s 2 i 77 25 25 AP ARG B — P 22 N b

FA5 T 4171
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e, (HFERT BXFTERZR 5 ELISA VEAS IR XEAR B L R GDH o] T, ZIAREFH T7
2 EIA B{ELISA ikl AL B SR AW EE, (HMAA/E— 2 RIR; PCR Akl a5 5 2L K R
U R S AR i, (H PR TR MR, Harie 2 TR, B2, B—75 M LR I i 2 2
Gr DU B BAEI T SR A N 2 AR I 7 v DA M

AT KA PCR IEAGIAR MR F R R Ay B L[N, B 44 BEBHERE 408 3 FhEE KA A+B+
B A-B+EFI A-B-ZY. PCR VEB AN B R RN, #4507 HEENREEAN L. thin: X
A-B+IUBEIE, 5 FAIMGFRIE VRIS, ARIEES A+B+RIRARIX s 1 FAE X8R 5
A 1 ELISA X716, NIEKHA P, Bk A+BHREMRESH W, AW SRIEKRED,
A-B+AU B R B B ™ AR SRR A MRAT (Zieh O ), HAX A+B+RHAT H &7
B EMGRM, My A-B-HIEE RS ARSI E. BT tcdA EE T G+C [HLkf)
BAR, NSRRIk — 2 WXE, T35 G+C IS BAR Sy s e TR, st
IR E T mRE R R IR LB, A3 T ERAR YT AR .

b 5 b R AR A TR (R A S B R I HTALAT , 5T CDI WATIR = Fulk ki %2, 77
AREARE R F B, WHBZHA . WA BkofigEti ik (PFGE). FREITEZIR M
YIEGE/3 M7 (REA). Btk 437 (PCR-ribotyping). A4 A28 % H #5855 00 (MLVA).
ZALET I (MLST) %5, Hr, PFGE J2dbIE xS RMEM B8 70 BL 1) hn i, 1 KRR MEAR
5 L5206 25 ) DURRE A 43 BRUOMARUE 7. MLVA S22 49 154> HRE 77 B s 1 43 20 1280,

AW FEIEREAZIER 2 B35, o BHPE B AR AR DG AT AT . 44 RRXRMERR 1R 3 40Dy 18 Fikx b
A, Horp, FFEMXHEAR RS RS AL 9Kk (20%), R4 8 fk (18%). {HAK ISR MR
BRI B PRAE I8 X 0 A b O R PTG, [R] 2 B PR IR0 98 X 20 A TG B SR A P v, 1T IRl — e X 7R AT tH I 2
FIASFE B B . TR BRAF/ERE N CDI IR IRAT . AR, RS eE 3 K
M) — £ A P 43 B 38 BE I R AR, (B — IR B B B[R] TR IR, SRR A7 8 B R e 2 A 1
PRIATRE. MbAh, BBERELN 58K BRI BRI R HFAH, ZHIENT A B HRERTE
[F) 28 ) — B, AE AT [ R B R 2 R R AN A R B D I o 7 BRVF AR TR g I e R 2 TR T [
Rl B M » 100 i 2 o 0 B i B T RESRVERA [R), (AR 7 A FB Ak fb i FE v &R AR TR TRIREBE AR 5%

LA S RT3 N FH 1 B PR AR A 2 R PRI T 9T o 22 7 IR B P 85— s Y T 9 R I T [F) 284
MR MR BLIIIILG, B B P58 e 9 IR e 2 R T AT g T3 R R IR AN IRAT 0 2% R 2 I LAR A
BRI IR IR X5 e CDI HIBEE M 2 —, AW ICRIL T 35 B hr A 5 3 A 5 (R
SRR PR 4716 M R AR (R 70 S 100, TR R e AT SR 1175 o B S 7 B . b4k, B AT MEE S5 A
AT FREEFRA AT B R 7%, WS BRI AR TE B8 P IR B 2 75 el 2 55 N R AR N

KA S BT V5 0 50 % R0 5y BLRE D8R EsE T, (R ILERAE TR AS Bh T KD B, M LK SRit Ty
ERRAEAL, RN, 2 RN B3RS — 2B IR T SEi6 2 (A Bl A T L P, Rk, sk
DU FE BRI AS AL 2, R KSR LT 87 . MLVA 20 JERe ook, B MR, HEE
SRAMZHEAAR > B (R a5, ORI TR 22 40 B RN B B8 1 70 BRI T, e — Tlootod SR AR B A8 S ok T
R HTHE TR $F50 R, MLVA [0 B g5 I Sk o BB & I — 8o, BoaTbldid %
BAFBE AR EH B RESF S (VNTR) 783k T4 A, LUEEIFT 7 R I 58 & vk ek 2 bt
FIVEPER B M, MLST $8(E A 5, Seobf s, EEMEE, Mg BTk, (EMes 2%
—u, HIFR A EE, A &rSR s k.

VTS T — AT RN UK AR AR 2, ER A IR FE TR SRR, A AN [RS8
) R AT A T RERY, BEEEE (S BRI R, MG RS ST R A S WY
RO AT A AT (BRI 2 &, SeEIASEEE “AFRE” MR, A5, BT A EREE
ETESURYE . T 2GS AR 5, AP B R ah A B I PR R IR 25 O S0 34T 255 4y
#r, AR R AT AR gE e .

F16 T 4171
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FHE Hie

1. 45 2010 4F 28 2012 4 a) 3 4z 2= B3 Be VS A o R EAR B (1) B L2 4028 7-9%.

2. HHBYSEAEAR 0 RE SRR R T RBe AT IR A BUAE R TR E R . )
CEA ANy e SaPSE

3. WA AR EE R AL UL A+B+EU N s BBEAARZY ) 53 18 Fh, A AEAE AR LA R B, (HE
EPEFE/RBE A CDI PR KT AT 5 8 R R RO LR R .

Firmw s

p=t
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b 5 KR M AR BT T JRK Gt 6 7 A BR O [ P O T 3 v, X E AR B A OC 4 I Y5 (Clostridium
difficile-associated diarrhea, CDAD) 5| #2 1 B N AMIG IR TAEE ) 2 RFEMEM . 15 LN,
B HEAR T B (Clostridium difficile infection, CDI) AT IR =AW, &5 bk i 25 B ARAH
AP, IR TE AEROCH R BRI L I B R AT RS £, FR, BRI ERE. 8K
AR RIS . BT RFEEMGRERET 20, KRS T ERAIHX CDI 1)
AL CDADEI’J 2 W EH T IR R R I DL RS 77 . AR e . BB EE b s A
BER BRSSO I 7. YT UK I B RN 1, TR AE AR, TP
CIE ] U’é’aﬂ—?f”/zﬁm?ﬂi%&%ﬁh

RRA: ARMERREE, WA, B, B T

RESEARCH PROGRESS OF CLOSTRIDIUM DIFFICILE
INFECTION IN THE EPIDEMIOLOGY,
DIAGNOSIS AND TREATMENT

ABSTRACT

With the increasing Clostridium difficile infection (CDI) rates throughout the world, Clostridium
difficile-associated diarrhea (CDAD) has aroused great concern of clinical workers from both home
and abroad. In the past several decades, owing to the continuously-changing epidemiology of CDI and
the emergence of hypervirulent strains and drug-resistant strains, the prevalence and outbreaks of CDI
have increased rapidly worldwide, especially in Europe and North America. Meanwhile, the severity,
recurrence rates and mortality of the disease have all risen significantly. Because of the diversity of
transmission and risk factors, the risk of nosocomial CDI and community-associated CDI has been
much higher than before. The diagnosis of CDAD depends on clinical manifestations and laboratory
methods such as anaerobic culture, cytotoxicity test, bacterial or toxin antigen detection, and toxin
gene amplification, etc. The treatment aims at restoring normal gut flora. Antibiotics directly against
Clostridium difficile should be chosen in assistance with immunotherapy and probiotics.

Key words: Clostridium difficile, epidemiology, infection, diagnosis, treatment
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AR MERR T A2 — B M PR B 2 PR 2R AT B, 2 A T BAR A AN E I 2 b 3
FAARPU R, PRSI EE hAE T EOE B H O] SRR B AR MR IE R IEF AR, (A48
T AR P E R RS, SRMER I A KOIPR R, ] R AR B
(Clostridium difficile infection, CDI)IAHIH , BLFENGIE OB & . hEEE 4% . B 1977
SRR B RRAERR T 5 P14 FAH DCPENG TS A O LK, R AMEAR TR — B 51 BE N SR IS (1) 1 W
R . BEE ) REPUAE R MOR A, A BRIV N R A AR A ¢ P 2 75 (Clostridium
difficile-associated diarrhea, CDAD)E@&%KTLﬁiEmy JeHSE R SE CDI 8 R AT IR
K, BEIEWEIE. BRBMWICEIFE BT, SRR, Wi 2R AR 4R R, ﬁﬂ*)ﬁﬁ’/‘t&ﬁ*ﬂ/u
7 CDAD [l & 81 IPkak . A SCHEE Py 4h CDI E"J?ﬁ ARG BAL R T ik Fe itk A —2Rid

1 RITIKR
1.1 RIEHFEFEIREE

R AEAR B A A AN ARIE B 5K BB B N IS IR Ak 2 — . 2001 4FEDAK, MR AEAR B Rk
PAERRE S 24T . — IS AR v Mo X AT RE M IR PR 7T 7R, 2004 4F 3 B B 8
CDAD I P2 K % &L 22.5/1000, Ay 1997 EPUHN, 7E3e [, ARMER B IR RBERD b
o AER IR ARG ZEAE 0-15%, TR GL B R I P 2 7+ &8 16-20%. %2 2010 4F, #EEil
vt SEEEHE AT 45-75 FXRAER BB 1. 2008 EHEUTGMN 34 4NE K 106 B
PRt AT CDI AT AW 705 K, BEAARKIN - E CDI AT A —8, (Hafk 23K E
it LL B SE 19(0.0~36.3, 13 4.1/10000 5 A H)EL,

RIS AR A5 (P 9 ] 2K, SR HERR B B et AV 5k BN CDI R A 09 26 M 2001
I 1.49/ 5 FHZ 2006 41 6.64/ 77, FEERBHTERM 79%7H % 11%™, S5 [E 1 CDI 5 ¥ th 7E 2 4
BN, FEEMRIOK HZE M 2002 FEf 7% b TFE 2004 4Ef¥ 50.3%5). TiERE, T ITRE KA
B R % e SRR, MY SEH B BRI KU (BT 7 {475 Py CDI [ &0 2
ARH, AHH ATAA B — L TR R0, AR B A e 83 R AR B 1 I gL 28 AT BRAIK 178 77 B &K
[7]

BT REX Z R R, SHRiER CDI R RA—2, (HEarski, #Ens
KREBE RGO, tHAYEE N RN CDI &R R 21N (4.6/1000 M Fe i, 5
% 65/10 Ji AHD B,

NRHMERR B e T 3% MR A N NI 80%0fid 22 ) LR i v o 743 e A8 38 388 Hh i 45 I8 2]
16-35%, [ 7513 5 INF 1] P A28 K A0 A 2 (0 R, B T AL S R g i o T v . xﬁxﬁffz‘z*i)%“
P g I IR R I P vl I 2 FE4h, WTCREIRA & IRYS . Db EvEg 28, B E i EEE .
RyE. BT ERE TR . RIBRUNIENEG % 5, CDAD [EAt% 2 6-30%MY, B [H T4 #p Wa il
R, CDI FIFET- Rl g SERIEINE R, /NT 45 Z RIS CDI ST % 2 0.2/100 /5, 1K
T 84 % \HE CDI JAFET- %%k 2055/100 /31, SEHFFHMEN, & wskmy B, (R A
SiE BERITHM IS . Rt A22GIT SRS CDI S ' AR A RAE T
A <0,

1.2 YRR SRR ig

R AR T P IR G2 T B4 2 e SRATH R R e AN A DR SR A IR P R 2K e A BISR, A ATk A
N CDI JiAT TEIT & girh . (M8, AEREEE AR B R AR R, XA e S AT 8 &
(et P 2 Tk DA B R B T DR e A5 AP AE R G HZ AT 5. RNk, MR 1EdE R
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B L DXAH O PSR AR T B 4% (CA-CDI) R BB Wil it #s, Q3G — 28 DLRT A oAb TR U i A\
WL 7RG . A SN 2008-2009 4 (6] 95 [E FE  H . CA-CDI AT 18 DLk AT [ o> #r, A3
58 {5i| CA-CDI &k 8 A 0¥k 41.8 JifARE, fit CA-CDI &A% 1.20//7 N,

FIAT, *BEBESRAEE CDI AL KAR S CDI (57 i Z G5, HErh (i L. i Bt
T 9B ZE B SR R T A ), Ay — R it B A TR AN B I 2y, U AE AT
Wi 3 1) 5 J RS TR > 3K A B A1 0 M DARRE 1R o IAE DS I R o0 B o A R 43 5 1
D2, SRR 12 J A AR S8 1 I O UE N XA 5 PEXR XEAR T BG4 (CA-CDI); AR J5 48h ikt 4
JE N RIR AR BER1EYE CDIs #5 i E HBiJa 4~12 R, TVE AN e B

TEBRREIAIE A, KR AERR TR ] A7 7E T Mo TR RN BT 8 S 25 5 i s S5 ey, el 6 2
TERAR, JuH SR A B BE S5 N R T AT RN )AL R AR T B 2 T
JI8 . MECAKE, — 2 DU A 3 B R 7 v 70U AR AR T, A 5 U 2570 4 R
HRok, AR LR T T R, R BB R K R AR SR S ]
SRR, BV S MBI CDI BRI .

TEREKIREE T, 1552 BE P IS 1 4 0 B s A SR\ V5 e ) £ A2 s P CA-CDI 0 2 5[]
DOl T AR R, SRR S e i R A A X 345 CDAD B fa %M. [F,
AR B e T b, IR — TN 60 13 2 e AR A 7 BORMER 1, P 20%
RAPEDE, Ssezhyy, GFEE. D . M. AOSE, TRIBHOEMEARE, HARMERE SiXshy
M TE IR R, A BIVIESEE CDI FIMEGIRZ —, TR BCA 0 1) — P B A FR 1

{I\[9] .

1.3 falfaH&

HI ¥ CDI R R« i ™ AR EAISE T R AN i i, VFZ W TTE I iadRi CDI KfER I &
MG UL, CDI AfE R R Z KBS =J5 . 15 ERER . MR T s e 5g DR R i T8 1
MESHRON RS, R EREE, Ll REm A SRR a5
TR R R KIE BT R EE 5 CRURR I = K KN T i R A B 55 A 5
HE Bl RN E IE T A TR O I R BRI E PR R KE szt O
R I M) DRI e R B i A SRR e BRI TAT NS HSE, B I fE e R A T
AR RAE RS, (B EZ TGRS UISC. TR, SCH S HIUE R —(EBm A
8 b, WA K, CDI 2R TEBR AR AXERRE 1o AN, XRAMER B E = e A A &
QeE N, i ICU. ZAE. MORIkIT . AMREFEAR. T, LRSS,

BRUbZAb, TEERIERESIARIL T e R R R, W KM SUE 2 A a
B e TR, BRI 2, KRINEMERER . (2 B Boiish K Is(Eiess; 8 WM
BIAM R ST e R A B, BRI CDIl mEN &R, AR T
777 A SEE TG -

FAME RN, EERMOMEE AR ARERC RN B Lot T 0 A AR AR i
(O, R SR A (1) 53 S A T o, T LA K T R 38 1) o TR 35

14 #HAHTHEKFEK

55 0R AR B B PR O B R MR, iRIE & £ W2 BI/NAPL/027 ZY, HJ: restriction
endonuclease analysis (REA) type BIl, North American pulsed-field gel electrophoresis type 1, PCR
ribotype 027, BR&IMEN VG HT BI ZU/ALSERK I BE R HL K 1 BY/AZRE A 3 1 027 B, i PR C
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B AR RS, ERES RPN E R ERGE, TRE MR g R, G ATEm
EREIEKFATIG, BIINAPL/027 BN AR B AR IFI 58 R AR 4% 2 IRRiE . %2 2007 42 11 H, 3%
O 38 MR 83 R I T BIINAPL/027 B kRIS, inss A iy — s mi s e a5 PO s 7
K H 88 ZX 5 Bt AR MEAR B A AR, 70 B RIZHT T 2S5 R I BI/INAPL/027 BB AR I RREEAZAE (5
Y BIRRI 57%). Biller £5PN7E £ [ 2 47 VL R WM — K EE R KB T —KIZBRRIITAT, Bk
BT R A AR B, R EETGR. XAEE B R R T 1984 SR A B, 7EANBE
A4 L, U R AR P, [ o e RS A 2 A A S ARk e E P (Y BIUNAPL/027
TRl R SRR 1 Pk X W TS TS AR 26120, SR I R AT s ol 1 AL

WEEOLT, WERE FE AR RER: MR (R A NglEER (5 B), 7
HH tcdA Al tcdB F[HZwtd, 2 tedC FEF M F . ANFERIZ, BI/NAPL/027 BRI tedC JEHA7
TESRAS, SEEFRIIFAEMEDIIRIAEST, Hik, Bz E@wk, R AEr A SRR 16
H, BTN 23 (5P, T AN, 0% B RS O 6 R,
HAt R ik 65%. BIINAP1/027 RUE#KIERE /L —Fh — 0 E (1 cdtA. cdtB FER4iED),
HOZE MR E R R 1Y C(toxinotype 11D 5T ZJnie & BMEFH MAEFE S+, (HEBIANTES]
R ESRIN A HIE P, BINAPL/027 BRI tcdC 5 K Thig 2k 4 /2 IR ZIE R 4 147 fir
AR B R, SR AT R E RS T, K T tedC FEFIXT tedA Fl tedB FEF R 1R
FIRA, A bR tedC JE R 18 /NBRIE X B2k, AT RE 55 ol s v R 2K 1 w86 P T 26 0 B AT A o
[12]

2005 4F, IRAMERREH 078 ZY/aE 2 B0 V BRUAEA 2 . 078 B R ERFER N, 2R THIX
RAEE CDIPY, SRR B 078 AN BIUNAPL/027 AT KM HE %, H tedC HEKIA 39bp HIHk 2k,
&5 184 SR8, SEERILEM A=A Ak, ASRzhPnaiR R B 078 AL LA
R4 e i — 5020, i R AR T AE NS 2 ) ] BE AN AE MR 22 5, N HAR IR GG T
FIZAt o BT CAA BEERHEN, 5 BAAT A B TR A di e i, WRAEAR B 078 B e R i 2
BRI

ULEEOR A BRARAERR R R AL R AN S = S AR IR PR R 25X CDAD [ROGTEABITH 2, ok
Bk TEAMI R S0 (K148 T BL R B A 2 o2 S o3 T AR A BRI POl R R 4R I R W 3R 43 17 A
IR H AT CDI A SR 2 W 3 EA I PR AN S8 == A6l o

2.1 ImREI

CDI WImPRERILZ 4, 2otz rh BKREIRTE, SRR HH B A= di ) b 234 45 i K
hE. W ILBEREEERE. BE. A RE. BOMEZ%. KIS iEa B a0,
C- 0B 2 {148 i 75 2 1 AR Y27 TR M T e e i T M TR R R D BRI 5, IR R 2
K 5 2 10 K, MPUERME A LATERIREREE 10 . BB RIOVRANNTS, FEARR
R, TR o SR DN A E AT M BUIRTS, (HA IR RKIARIRIL, R&ASEH
R ZE L AR AR P RE AR B s e RS B AR, AR SGIEAR AT R B, TR A
CHRTE 215 B CDI SR TR I X V67 1 A = B2
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2.2 SEER A

221 HHRREITR  SRAER B 0 PR TR RBUSERG s , AEIA L2 G - Sh A T - R pE- DN BB
flg (CCFA) BE7rdE DI MUMRE AL B (b V8, MG, ORBEARRENBIREDS, (Hzormdsen sk, H
B IRAVEA BERfE H2 R R R R

222 MEEFRERIARE %07k RN IERIZ KT CDAD 4 bl M5
OUTHE, IR IERR RS NGRS TR A5 7 BEbk, I AR R & AR A R AL RO
FLAT AR SRR BT RL. I AR 6 10 R R RS R4y B 9390 89%0°Y ., {H H T4
PR FRI TG . X e R, AN 23— @ R, Jei KB HE .

223 MBS R VP2 SR E R B AR (EIA) RN AR M # RS
RS S ] 4359 49 50-90%- 70-95961° . 2441l PR PR SE AR MERR T AR S HE I A I, it ) Jy 12 Bk
R = 2 F AR AL ORI, 5 I ) RAL P B (NPV) RE M EE— R 85% 4 1 1
96%, i 55 =Y A S TR B S W B 1 AR RBY, IR, 7EBRA BT VR BRI KPR 8
Ny ELA AR AEAR 1 B ZOESE NS RIRAVESS IR, B4 2 LIFEER CDAD Wl fig.

224 ELISA VERIA R AN X/ —Fhif & FEARA IR MER 1 A7 25 75 R R
POERITTE. BRRBEN (GDH) REXRAEAR B I FPUR, (B R RE 7Rl Kl GDH A
REE PR 2 577 8 K. L, Ticehurst 25°UR FH WD A MARMEAR T, 9k4h T ki 48
— DS PEVE IR MERR B GDH BB, AR5 55 2% GDH [ (40 i 7356 2 EIA U
HRMTHIE. PERRBELIL 98%, $5mtE0N 89%.

225 PCR fillZRILK o FieWidi AN CDI FIPE S Bt 7ok E R T E. H
A2 E O = KA A= (PR AR B 2 RS Wik R Gl o 7 58 [ 4 24 5t I B A 38R AEE , AT
4337 BD GeneOhm. Cepheid #1 Prodesse 24 %7, 5 & brueaifn d R Ie Al b, JERS It &
HA RGNS R ERCHRE 5. PCR IEBETEUR BIARAS R k5, H R Tl I o5 A
P . AT P b4 BS DNA WSS A . Ann ZB9HK 7 —Fia] B T 2855 A tcdB
SR ST PCR 732, ABATLAAIAR B 6 & JF PCR LA A &hrE, PR 745 & K0 GDH

(EIA ). AIB &K (EIA ) filtedB 2K (PCR ) =255 RN M E . %07 RAUKT
GDH-EIA [HYE H A/B 2 -EIA B FIFR AN tedB ZEF) PCR ALlll, KOR$Em 1Al Rz

S5 BRI, RIS T S AT FORI B . AR PR SRS 7R R4 M 1 R 2 R RS B BT AR
GG T, HIAT IR G, 5 SRR ER A R, SO IE T 2 NG IR RH - g Al
IR ITE AR R I HARAEWE, (B s, Frm e zEee. Bl o dEmp—a
WT7v, e BEA R AR, PR, PUE. B BRI T R LRI IERA N
A VLECK AN, R824 EIA A1 PCR BXHISRARE A M 2108, 78 DR UIE R BIORE AR 7 14 s PR [ I
o, EL A R 1) A &% 1] Cturn around time).

I AR AR B v B R T 2R AR AR 4k tHIAIIR AT, CDI ™ SRR RE A R ok, o
BELE PR IR TSR T R I EDR . YR T SRR St FTIVS ARG HUE R, 45 T IRV AR 78 HLARR
SESCRRIAIT, R DRI XS i . SRS, KR IS IEH B2 IR T CDAD HH .
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JUAE T3 B R E— B35 [F FDA #itvfEiA YT CDAD FIZ5, ¥F 2 BUs & S i WAL AE 8 51| ™
HAE S A A R 1 B R AR MR T T RO B D R R . 20 D 90 SEARUS L AT YRR PR
(R IEHI RCR 5 E IR B AL, i g b T3 B R A AL S B T R R (VRE)D
FIHEL, SEE CDC 32K FH FHAEMAE IR YT CDAD bRk, DRI B R AEN CDAD
WIT I 2R, BFFREA, % TR CDAD, /8 M R MRy T RO Al (E6 T AR
CDAD, Ji & 2T 2B, RNt Iys ™ SRR R R JE, 08 N85 v R e IR P A k3
NEE BOY BRI M R RSO BRI IR —. IR, WIHMRYIT CDAD A &k
FRRBE, FE S SIS A P B IR PRSI 90% LA EFE /N IR, T
CDAD &3 25 WA o A5 BE IS W) ORI/, Bfs 2 425wl et , fc2 A IR . ™ E i) CDAD
W EERGYT, EIE —ENERE (11-19%) P, Breky, HmmsaEEEn s
J1tk NAPL BRIy 2R 175

B2 LIRBIRNE 251, £14 CDAD R e 2 M . ORIK Ik 17 (Tolevamer),
AR INEER AL B, 0 B R RERE AR, AR s> IS W, WE FER CDI
IIEE . @REMEJERE, DIIRGS 25miE A 25k B e, @ TR R E e B R . @
FoTe, JE PHCRAE S BITE BT H 1, sei b dB R, AR E . @
FIAEE B, @ HNH A E RNA S 0 R DT s iE .

201145 H 27 H, & [E FDA KA1 A%, #itiE IRk 5 2 (Fidaxomicin) 1 ik fv 75 17697 CDAD

Chttp://ww.fda.gov)

3.2 RIERIT

P ¥R 52 o FH e BR AR 1 B B R X AR TR B AR B L 5 R R e bR, $R
TEPUARACERAPUR R, DOABI R VURRITER . OF 2238 T R KE s sLi Anln R, Sk
ISR ST TIE BRI AT o A RTE SR F Rk S N S e Bk R I G & R AT VAR YT EDE CDAD iyl
RTINS T AR RR T 1 2E Ak YR B, YEN © 5 i B AT 10 KAJ CDI
B, RRIARRMN. 6 ERRZENER CDI £ ESERKNEEFNISME, AWK IEN
PAEREE AL B HIAKEBEERAFXRE R COIP, BRTC R B EESE MDX-066 Al
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Abstract

Clostridium difficile (C. difficile) infection has become one of the major hospital-associated infections in West-
ern countries in the last two decades. However, there is limited information on the status of C. difficile infection in
Chinese healthcare settings. Given the large and increasing elderly population and the well-recognized problem of
over-prescribing of broad spectrum antibiotics in China, it is critical to understand the epidemiology and potential
risk factors that may contribute to C. difficile infection in China. A literature review of available published studies,
including those in Chinese language-based journals, was conducted. A review of the currently available literature
suggested the presence of C. difficile infections in China, but also suggested that these infections were not particu-
larly endemic. This finding should lead to better designed and greatly expanded studies to provide a more reliable
epidemiologically-based conclusion on the actual status of C. difficile infection in China, including the identifica-
tion of any associated risk factors. Such information is ultimately valuable to develop appropriate strategies to pre-
vent C. difficile infection and the vast negative impact of such infections in China and other developing countries.

Keywords: Clostridium difficile, review, prevalence, incidence, risk factors

INTRODUCTION tries and its prevalence is increasing at an alarming

Clostridium difficile (C.difficile) is an anaerobic ~ "at€ in recent years. However, the epidemiology of
Gram-positive bacillus that possesses the ability to ¢ @ifficile infections in developing countries, includ-
form spores resistant to many commonly used hospi- ing China, is unclear and is further complicated by the
tal disinfectants and can survive in the hospital setting ~ Limited number of publications focused on C. difficile
iiore than six months™. Thetefore it cai be Wide- infections in China in the English-based literature.
spread in the hospitals through medical devices, floors ‘At the same time, the awareness of C. difficile infec-
and hands of medical staff®"!. C. difficile is one of the tions among general healthcare providers in China is

major emerging hospital infections in Western coun- pf)o.r and only a small subset of infec.tious fiisease Spe
cialists understand that C. difficile infections should
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and developers of novel anti-C. difficile treatments for
their potential interest in understanding and managing
the global trend of C. difficile infections.

INCIDENCE AND DISEASE TRENDS

It is well documented that the incidence of C. dif-
ficile infections is rising in Western countries over the
past 1-2 decades. In 1996, the rate of C. difficile in-
fections in the United States hospitals was 31 cases/10
million patients; by 2003, this rate soared to 61 cas-
es/10 million patients'”. The study by the Association
for Professionals in Infection Control and Epidemiol-
ogy showed that the detection rate of C. difficile was
13.1% and the incidence was 12.4% in hospitalized
patients, a significant increase over the previous data®.
According to one study, in short-stay hospitals in the
United States, the number of discharges for which C.
difficile-associated disease was listed as a diagnosis
more than doubled from 82,000 (31/100,000 popula-
tion) in 1996 to 178,000 (61/100,000 population) in
2003 and in another study in the United States, from
2000-2006, there was a significant increase in the
overall incidence rate of healthcare facility onset, and
healthcare facility-associated C. difficile infections
(7.0-8.5 cases per 100,000 patient days) each yearm.
For comparison purposes, a total of 6,201 episodes of
C. difficile infections were identified (118.3/100,000
population)™ and in the Netherlands, in 2008, the in-
cidence of C. difficile infection was 18.0 per 100,000
admissions from 14 participating hospitals”. Further-
more, since Canada first reported a highly virulent C.
difficile NAP-1/027, this strain has spread to the USA,
Europe and Asia, and caused local outbreaks"""*l,
Overexpression of exotoxins and resistance to qui-
nolones by NAP-1/027 increased C. difficile infection-
related mortality rate to 6.9%, a highly alarming
level""™™. Based on a review of the global epidemi-
ology of C. difficile infections throughout the world,
this strain has been largely responsible for increases in
C. difficile infection rates in North America and Eu-
rope®.

At the same time, there is a lack of published re-
ports on the overall incidence of C. difficile infections
at the national level in China. In one study, conducted
for a one-year period (2007-2008) at Huashan Hos-
pital, a major teaching hospital in Shanghai, China,
stool samples of 587 suspected cases of C. difficile in-
fections were examined*>'"*”, Seventy-four patients
(12.6%) tested positive for C. difficile by bacterial
culture and among these, up to 13 (17.6%) were toxin
negative®™'. Among the general inpatient population
in southern China, 183 patients with diacrlica from the.
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First Affiliated Hospital of Zhongshan Medical Uni-
versity in Guangzhou were identified between 1994
and 1997"". Among these 183 patients, 21 (11.5%)
were diagnosed with C. difficile infections. A second
study in southern China showed that, among 257 hos-
pitalized patients with a diagnosis of diarrhea caused
by the use of antibiotics, 5.06% were tested positive
for C. difficile®™. In a study conducted in northern
China at Beijing Hospital, 36 cases of C. difficile in-
fection were identified among a total of 71,428 inpa-
tients from 1998 to 2001"".

The incidence of C. difficile infections has also been
studied among specific inpatient populations since
this type of infection is quite prevalent in patients with
malignancy. Among a group of patients receiving
routine chemotherapy in the Inner Mongolia region
(N = 2,778), 44 patients (1.6%) had C. difficile infec-
tion"”. However, in another study conducted in the
same region, among 1,074 patients receiving chemo-
therapy, 38 patients (3.5%) were diagnosed with C.
difficile infection”. One study of 4,697 patients re-
ceiving chemotherapy in Tianjin identified 87 patients
(1.9%) who were positive for C. diﬁicile”s]. For other
inpatient populations, one study reported an incidence
rate of 3.57% among 140 patients in an inpatient neu-
rology ward during a 3-month period in 1998-1999%%,
In another study, two cases of C. difficile infection
were reported among 36 patients with diarrhea asso-
ciated with antibiotic use from post-operative neuro-
surgery™™. In a population of 44 patients with diarrhea
who received allogeneic hematopoietic stem cell
transplantation, 12 cases (27.27%) were diagnosed
with C. difficile infection™. In a pediatric population,
C. difficile infection rate was observed to be 1.59%
(11/693) in patients with persistent and chronic di-
arrheal disease and 0% in patients with acute diarrheal
disease in one study™”.

Several factors may influence the incidence of C.
difficile infection rates in hospitalized patient popula-
tions in China although none has been systematically
determined. It was the opinion of local physicians in
China that the overall clinical condition of hospital-
ized patients in China is less severe than those ad-
mitted in Western countries; there is a lack of clear
guidelines in Chinese hospitals for sending stool sam-
ples from patients with diarrhea for laboratory testing,
and clinicians may begin treatment without laboratory
confirmation of diagnosis. Similar to that in Western
countries, a diagnosis of C. difficile infection, using
traditional bacterial culture methods, is not consist-
ently conducted in many hospitals and newer toxin-
based diagnostics arc not available in routine clinical
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practice due to the high cost of such diagnostic kits.

C. DIFFICILE RELAPSE RATE IN CHI-
NA

One important parameter for C. difficile control
is to prevent recurrent infection in the same patient
population. Currently, there is a lack of reliable infor-
mation on the relapse rate of C. difficile infections. In
one study conducted at the Huashan Hospital, 5 (8.9%)
recurrent cases among 56 confirmed C. difficile infec-
tions were observed during a one-year study period””.
In this study, recurrences were defined as patients with
the reappearance of symptoms and positive culture at
least 7 days but less than 30 days after resolution of
the previous diarrheal episodes and discontinuation
of antimicrobial therapy. It was also observed that
all isolates from the recurrent episode were similar
in that they shared the same toxin profile and same
PCR ribotype as the isolates from the initial episode.
However, among patients receiving allogeneic hemat-
opoietic stem cell transplantation, a high relapse rate
(16.67%) was observed even when proper antibiotic

treatment was employed””.

SEVERITY OF C. DIFFICILE DISEASE
IN CHINA

Since no clear definition of severity has been as-
sociated with C. difficile infection in Chinese-based
hospitals, an inconsistent description of infection
severity often occurs and many studies often fail to
describe severity associated with this infection. In one
extreme report among 140 patients in the neurologi-
cal ward, five cases (3.57%) were diagnosed with C.
difficile infection. Four cases were described as severe
or worse and only one case was classified as mild*.
Two out of these five patients died as a result of com-
plications associated with severe C. difficile infection.

RISK FACTORS ASSOCIATED WITH C.
DIFFICILE INFECTIONS IN CHINA

Underlying co-morbidity has been identified as a
possible risk factor in C. difficile infections. Malig-
nancy appears to contribute to an increased rate of
C. difficile infections when compared to the general
hospitalized population. In one study, among 21 pa-
tients with C. difficile infection in southern China,
malignancy accounted for 10 cases (47.6%) compared
with C. difficile infection in patients receiving surgery
(8 cases; 38.1%) and chronic diseases of major organs
(3 cases; 14%)"”. Poor health due to chronic illness
appeared as another key factor in C. difficile infection
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rates. In a study conducted in northern China, out of
36 cases of C. difficile infection, 28 patients (77.8%)
presented with severe chronic illness™ and in another
study, 30 out of 44 cases with C. difficile infection
also suffered from chronic diseases™".

Another risk factor associated with increased C.
difficile infection is the use of broad spectrum anti-
biotics, especially cephalosporins, broad-spectrum
penicillin, quinolones and aminoglycosides"”*""*". In
China, antibiotics are readily available and are often
over-prescribed; it is clear from most studies that use
of more than one type of antibiotic may lead to C. dif-
ficile infection as part of the phenomenon called an-
tibiotic associated diarrhea (AAD). 1t is hypothesized
that the inappropriate use of antibiotics, especially the
broad-spectrum antibiotics, causes a significant re-
duction of naturally-occurring gut flora, allowing op-
portunistic pathogens to colonize and possibly cause
disease. C. difficile, being one of these opportunistic
pathogens, secretes exotoxins. These exotoxins, when
accompanied by the loss of gut flora and their ability
to degrade these toxins, allows C. difficile toxins to
bind intestinal epithelial cells and activate the down-
stream signaling pathway, leading to the aggregation
of inflammatory cells and the massive release of in-
flammatory mediators. This cascade of events eventu-
ally results in edema or necrosis of the intestinal tract,
which is presented as abdominal pain and diarrhea in
the patient.

The immune status of the host may also contribute
to increased C. difficile infection rates as was observed
in patients receiving chemotherapy or allogeneic he-
matopoietic stem cell transplantation*"**", However,
these results are also confounded by the fact that many
of these patients are also receiving broad spectrum
antibiotics at the time of C. difficile infection.

Other risk factors associated with increased C. dif-
ficile infections were identified as having residence in
a nosocomial setting and the use of respiratory intu-
bation and stomach intubation™ as these risk factors
were associated with a high level of C reactive protein
(CRP) and low level of albumin®®. However, there is
a lack of strong clinical data to definitively support
these relationships.

ENDEMIC C. DIFFICILE STRAINS IN
CHINA

In one study conducted in hospitalized patients,
among 56 isolates of C. difficile that were identified
positive for toxins, 43 (77%) were positive for both
toxin A and toxin B, 13 (23%) were negative for toxin
A and positive for toxin B””. Furthermore, neither
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binary toxin nor TcdC deletion was identified in any
of the isolates. As for the drug resistance of these 56
C. difficile isolates, resistance to moxifloxacin, cip-
rofloxacin, levofloxacin, erythromycin, clindamy-
cin, tetracycline and rifampicin was found in 46.4%,
100%, 60.7%, 71.4%, 71.4%, 35.7% and 25.0% of
the isolates, respectively, and all strains were suscep-
tible to metronidazole, vancomycin, meropenem and
piperacillin/tazobactam. Fourteen different ribotypes
were identified, a specific clone, SH II, accounted
for 25% of isolates whereas no isolates belonged to
ribotype 027. In a more recent study reported in two
related manuscripts, 12 cases (10.7%) of C. difficile
infection were identified from 112 patients with di-
arrhea in a general hospital in Beijing"**"". Among
these 12 patients, 8 (66.7%) were toxin positive; five
were positive for both toxin A and toxin B while
three were negative for toxin A but positive for toxin
B. Various levels of drug resistance of eight toxic
positive C. difficile isolates have been identified™",
Thirty-seven percent were identified as resistant to
ampicillin, 87.5% to clindamycin, and 12.5% to met-
ronidazole; however, none of the isolates from this
study was resistant to vancomycin. These eight isolates
were mapped onto four gene types with ZR I as the
dominant type (62.5%)""*.

TREATMENT OF C. DIFFICILE INFEC-
TION

Discontinuation or a change in antibiotics, proton
pump inhibitor (PPI) and other agents may be enough
to rid of C. difficile associated diarrhea. In one study,
Chen et al."” documented that in 100% of patients
(11/11) discontinuation of antibiotics eliminated mild
C. difficile infection. Since the number of Lactobacil-
llus, Bifidobacteria, and other naturally-occurring gut
bacteria decreased significantly in patients with C.
difficile infection”™*!, prescription of probiotics such
as Live Bacillus Licheniformis preparation Dral, Bifid
Lriple Viable, and Lostridium Butyricum, Miyarisan
may be beneficial'**"". In one study, in all 10 symp-
tomatic patients included in the study, pseudomem-
branous colitis disappeared after the use of Live Ba-
cillus Licheniformis preparation Dral®". In moderate
or severe cases, gamma globulin, which may contain
specific antibodies against toxins of C. difficile, has
been prescribed™. However, the most commonly used
treatment was the addition of metronidazole due to its
ability to inhibit bacterial DNA synthesis, and because
it is easily affordable™. However, due to gastrointes-
tinal side effects, increasing drug resistance rate, and
relative inefficiency of metronidazole, local physicians
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in China typically prefer vancomycin over metroni-
dazole, considering the fast-acting, high-efficacy, low
recurrence and resistance rates of vancomycin*'",
In one study, among 102 patients who developed di-
arrhea after receiving chemotherapy, 87 cases were
positive for C. difficile and all were effectively treated
with vancomycin'™.

Chinese herbal medicine has commonly been used
in clinical practice for C. difficile infection in China.
One report treated 72 cases with antibiotic-associated
colitis using a Puerariae Radix, Scutellariae Radix, and
Rhizoma Coptidis decoction and showed that the dis-
appearance of symptoms occurred faster in those who
received the herbal remedy compared to control™. In
another study, total effective rate in the group that re-
ceived Four Miraculous Drugs plus vancomycin was
93.33% while the total effective rate was 76.66% in
the vancomycin alone group™*”’. Dai et al. also reached
the same conclusion when using garlic preparations in

the treatment of pseudomembranous colitis™,

CONCLUSION

The actual incidence of C. difficile infections in
China is not known due to a lack of large-scale stud-
ies; however, easy to use and inexpensive diagnostic
tests are needed for such studies. Some of the limited
studies conducted so far suggest that the C. difficile
infection rate in the general in-patient population may
be lower than rates reported in the Western countries
in recent years. However, C. difficile infection in high
risk patients such as those in ICU and oncology serv-
ice may be more prevalent. For C. difficile infections
confirmed with laboratory tests, most are dual positive
for both toxin A and toxin B, and positivity for only
one toxin (toxin B) was also observed. No new toxin
subtype has been identified. The antibiotic treatment
for C. difficile infection is similar to what is used in
the Western countries. Use of alternative approaches
including herbal medications is reported in selected
studies.
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