Endoscopic and Microbiological Study on
Antibiotiassociated Diarrhea

SEg:jpn

HhRE

~FHH: 2017-10-04
F—7— K (Ja):
*—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/8126




1135

SRREH2EESHE HI8%E H3S 674—685 (1989)

LR AR 512 & 2 THHEICEI 9 A H5E
— Clostridium difficile B R DR IBBPIESE2MT % HoL iz —

SRRFEFIPRILE A (BAE | 1THIRHR)
WMooOoB® % B
(PR 145 23 %)

p. 677 Table 2. ______ #5303RIED 7 sb3EMN

Table 2. Colonoscopic findings and detection of fecal C. difficile in cases with
antibiotic-associated diarrhea

. Number Number of cases of C. difficile-
Colonoscopic
. . of cases
finding .
examined Positive Negative
Severe PMC? 20 20 0
Slight PMC 11 11 0
Nonspecific colitis 32 20 12
Ahmest normal AL ey AL
Others
Colon cancer 2 1 1
Ischemic colitis 10 2 8
Diverticulosis 2 0 2
Radiation colitis 1 0 1
Ulcerative colitis 1 0 1

a) Pseudomembranous colitis.
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PLEAIE 512 & 2 FHGEICRE T A5
— Clostridium difficile JpR HORIBWARERWT £ H.0 Iz —

BIRKAFE SNSRI GEAE | TTHETEHIR)
Moo F R
(P14 5 A23E %A

FEFIR SO TR DWW T KBARSERE, #EH Clostridium difficile (C. difficile) R U,
FOBR (77 v 7 RBEHICL D) ORBEIT, BERBRENLLL. HEARSFOTHAT, C
difficile 13109/215 (50.7%), BEIX22/36 (61.1%) ik s hiz. 0I5, 6FI THIBFHRE L X
IERESRE SN L 7. NESKICBEERE LT LT C dificle sifishiz. —F, &
BHEBID S b, BEMEEEL2RObDEEL.7%TH D, 33.3% B HFRNBLG, 10%13FXER
TH-ote. C difficile JEREH6H TIRBEERE 2RO -2, FFHRNEBER3S.3%, BIZEE
30.6%, FIEHIGS L EBEEGRORVEMERE, BREL C936.1% R ohi. C difficile il
Flo> s, BEERBAFIZFSENBAFIC L THHR, ANKES, BEAMECEESE S
T C. difficile DE#, BEHHCERIR>hah 7. NASGOBEHE, ARG, BIKR
Bz 5 2 REDFRORN 2 E» s, C difficile DBRHBIT, ARSINCREMERECR s hiho7
Flomcid, TRAEDIG, BERAR, BEEABABKAEOF, TTo4RHRSERECL 2R
EEREEORE: LAMSEBELTWLS L Bbhiz. i, E¥ERBOAORETE, HA%DORELL
BHdrigEant. UEoRED» S, HEKRSPRsh 3 FTHEC BT 5 C. dificile BROER
OFERBESERI N, £, FEBHLELONREOREICOVTERL L.
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(aREME RS Clostridium difficile, KRB

VIEKR S BEE L TA 5N 5 BEME KB RO FAE
1= Clostridium difficile (C. difficile) DEAT 2 FHRS
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difficile Wk 2 b0 Tk <, C. difficile 1= X B54%
DETHBERRBLEOTBE L B2RTLEL. 207
O, BEEWEORILSRoNnS. COREDOENR
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Twinwz k&, C difficile /2 X 2BEOFKEVI, &
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BB OBEETR C. difficile DIEELREB LT LD

FFLRWHIRREREENFEET 5 I R
3. 22T, BAOFERB BT 2EEFTD C
difficile R U2 DEROREERE, HEHRSRES
TR S 6N, BEERBABEDIGEMNCBY
2EFEHO C. difficile RUZDHEROKRERR L
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HIRAT B CBEMRE % B0 HERORE S L RE
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Abbreviations: C. difficile, Clostridium difficile; CFU, colony forming unit; cmm, cubic
millimeter ; DIC, disseminated intravascular coagulation; GM, gentamicin; MNZ,
metronidazole; MPIPC, oxacillin; NFLX, norfloxacillin; PIPC, piperacillin; PMC,
pseudomembranous colitis ; RFP, rifampicin; VCM, vancomycin ; WBC, white blood cell
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. C. difficile Mk
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V. KEARSRE

KBNEFEREIIEE OHFHRIC & o728, HEHEH
R OESTERERIC L L E o, NRHEFR
i, MTom S CERL 2. 1) BEBEREMEXR
i & (severe pseudomembranous colitis, severe
PMC), &#OBR~HERBEERELZ A LD D b
D 2) BAEBEEABEL (slight PMC), HED
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BARIBER L O

VI, #Etaig

MO LB 13 Student’s t test, Wilcoxon DIERLFN
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Fig. 1. Endoscopic photographs of colonic mucosa in C. difficile colitis in various severities.
(A), Typical pseudomembranous plagues which enlarge and coalesce to form large confluent
plaques. (B), Typically raised white plaques sized 0.2 to 3mm, which distribute evenly
around the colonic wall. (C) and (D), Small numbers of tiny white plaques on the congested
and friable mucosa without vascular marking. (E), Marked edema. (F), Granular congested
mucosa with impaired vascular marking. In this study, each mucosal changes are classified
as follows. (A) and (B), severe pseudomembranous colitis (severe PMC); (C) and (D), slight
pseudomembranous colitis (slight PMC); (E) and (F), nonspecific colitis.
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Brsdr, BEGEERBERTIR 109 CFU/
g, EEBEEASABTIR 1042 CFU/g, JERR
BB AR EETId 102 CFU/g TH 1, BFHoktmT
BWEEBERR W7z, &£, REBOEEFTE
FhHfE AEERC b —EOMFREED S LEH» -
Iz

IV. %E e KIEARSE

THIRE» > KBARBECHE T3 2 TOHK L,
AKEBERBEHEGRE OBEFEEE 3R L. EEBBREK
& LB s NERI T, BEH»S 4 HEAOHIZ
%<, 5~8 HOEFH8FlLFbE»oT:. ThiC
A, EERNBA, BEEERLRE»S 5~128
DEFINE L, 4 BLAROERD 4 BIR S hiz.

NERSENICRE AT EE LB EERRMERE L 126
ZoWnT, HENE, NERGOER, BEIIZD
C. difficile ¥k, BRNMER4CRL. ARHEN
s RER L 2t, SHITTHERL & - i

KEREHEMAZ L, R ani C difficile DE EHEEPIELTWwaH, 4B TCRERCEEL TW

Tablel. Detection of C. difficile and its toxin in patients with diarrhea following
antimicrobial chemotherapy and in patients without diarrhea

Patient Detection rate (%) of
Administration Occurrence C. difficile

C. difficile

of antibiotics of diarrhea toxin
+ + 109/215 (50.7) 22/36  (61.1)
+ - 8/24  (33.3) 2/18 (1.1
- - 3/29  (10.3) 1/18 (5.8

a) Number of positive cases/number of cases tested.

Table 2. Colonoscopic findings and detection of fecal C. difficile in cases with
antibiotic-associated diarrhea

. Number Number of cases of C. difficile-
Colonoscopic
. of cases
finding .
examined Positive Negative
Severe PMC? 20 20 0
Slight PMC 11 11 0
Nonspecific colitis 32 20 12
Others )
Colon cancer 2 1 1
Ischemic colitis 10 2 8
Diverticulosis 2 0 2
Radiation colitis 1 0 1
Ulcerative colitis 1 0 1

a) Pseudomembranous

colitis.
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fORBIIEH L CEBREF ORSE »TbA T
3. 126lTik s> a< 4 ¥ > (vancomycin, VCM)
72iE A b o= %Y — ) (metronidazole, MNZ) @&
B’E5&2To7%. EEMKRE 7 HHURCBEERES
R AE, 280, BERSHERCERELLE
EOBRBEMREERDR 2HOHTH L5, BiBFE
BICBEM O/, KEFMROBEBENR SN, %
7o, RGBT, MV BERORE (K 1(D) ®, #
RoFE, BEZ2OFBENTREGRIER S L
Jo. WFETIRPFED D, PEKRES 2hIEHES
ol ABITIR, WBERFRERII~20H B TH FFRFEN
RREGBR NN, VCM, MNZ D42 %5 L7
THITH, 2B HEGROERM LI b DM 3
Fl, ErOFFRENREROAZ2ET O 44T
Hoiz.

BENBRTEESTO C. difficle WS L 721165

Table3. Colonoscopic findings and days from omnset

colonoscopic observation

SOIESHEEAEL, 4PIEELVEROBY®Ron
7o, BRERE Y C difficile BWBEL THREIE, »
Ty VCM, MNZ LA oHEFORS 221 n
Fo. BRI GHTRETERLS, WIRLEERI
WHHERL.

V. C. difficile A OEEHBHE

THRIFEE S AUAICEELE 4 FIcHEBLTES
Nl EREBRE, RE - RELFOBLCEE L4
B, MERORA, WIEEEEOFRERES, o
BEOMEZE, NIz Tho7. 260TRER
OMBEEEETWCY + 7Y v OFHBES> v (2
(A)).

BEEREOBRZ A NIHNS, TRFRESR T HEY
BOFBKETH 22, EREBHROBHELT, %
BLRORE, W& LEOREM, HRESEELLE
Er»EEE, BEOWER, 747V CORH, B

of diarrhea to the

Number of cases

Colonoscopic Number Days from onset of diarrhe.a to the
. of cases colonoscopic observation
finding
observed
1-4 5—8 9-12 13—16 17—20 21-50

Severe PMC 20 8 2 4
Slight PMC 11 2 1 2 1 4
Nonspecific colitis 26 6 2 4

and almost normal

Table 4. Colonoscopic findings on the therapeutic course of C. difficile colitis

Colonoscopic (indings')

Number of

Case C. difficile IC ‘,l'”:.fél"n
Therapy® Days from start of the therapy (Log CFU/g) oxin liter
Name  Sex” 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 Before”  After” Before”  After”
SY. F B N 4.7 NT? NT NT
Y.Y. F VCM (GM) A B [ D 5.9 1.8 NT NT
K.H. M VCM (PIPC) B D D 7.7 8.5 NT NT
LT F VCM (MPIPC) B D 7.9 5.8 NT NT
KS. M VCM (NFLX) B 7.3 3.3 x1 -
Y.N. M VCM A B D 5.0 <1 NT NT
Y.S. F VCM B D 5.5 <1 NT NT
IM. M VCM B D 6.3 <1 X2 -
S.A. M veMm B N 6.6 2.0 X2 -
C.M. F VCM B N 3.5 <1 x1 -
Y.W. F VCM B D 7.4 <1 x4 -
MS. M MNZ c N 2.1 <1 x1 -

a) A, severe PMC with fused pseudomembrane; B, severe PMC with patchy pseudomembrane; C, slight PMC with patchy pseudomembrane: D,

nonspecific colitis; N, almost normal.
b) F, female: M, male.

¢) Antibiotic in parenthesis is administered for concomitant infections other than the colitis. VCM, vancomycin; GM, gentamicin; PIPC, piperacillin:

NFLX, norfloxacin: MNZ, metronidazole.
d) Before therapy.
e) After therapy.

1) The reciprocal of the highest fecal dilution resulting in positive latex agglutination reaction.

g) Not tested.
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hotz.
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MR EEE I B MR E 2 R0 & o - IEF O £
e, BEORBUSA, MELRTORE, iy
BESEHRTHD, BEERERZVWI L, REDOE
BEOEUNGBED D 2 PI0ERE L RERRER L
Moz,

VI. REEA  ARRE SR

C. difficile BSHH S NIEFIZ DV T, BEMERE
DEEY, THHEERFORSHERIOEELRSITT
Lz, C. difficile BADEREREL LT, £7 = ARH
ERIMIEF L BOEL 2T, 2D B D206
(57%) CTHBEMRESEES . —FK, =y ) ¥
REERR ST, 17605 5 41 (29%) TO HfBEYE

RESOBZATIBEECRVAnE S, HEL
. SEOAMMIEHE, FRRRE, Ak o
gEanz (@20D). —HMOEFATREDOEINEH
#BRe>hz (2 D).

WOROEIZ b, HEOREDHIM « 5 - M8
ganfinbols, BOEBRTRoNS L%
EELZLOREL, WL —EOBREIRoNZL -

(A) (B)

(€) (D)

oy

Fig. 2. Microscopic appearances of biopsied colonic mucosa of C. difficile colitis on various
stages. (A) Colonic mucosa on 3 days after the onset of diarrhea. Submucosal infiltration of
granulocytes and accumulation of fibrin, and dilatation of crypts are shown (Hematoxylin and
Eosin stain. Original magnification, X100). (B), Small pseudomembranes on the erosive
mucosa. Degenerated epithels inside the crypts, infiltrated neutrophils are seen (Hematoxylin
and Eosin stain. Original magnification, x40). (C), Large pseudomembrane attached tightly
on the markedly necrotic mucosa with residual ghost-like outline of the superficial necrotic
cryptic mucosa (Hematoxylin and Eosin stain. Original magnification, xX40). (D), Typical
appearance of colonic mucosa on healing stage. Regenerating clear distorted crypts are seen
in edematous submucosa (Hematoxylin and Eosin stain. Original magnification, X 40).
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REMNRE sz,

VII. C. difficile #RHHORARTHS: & ERERIGDORIEL

C. difficile DR & L7z THRIFHZ DWW T, HBEMERR
EORREBABHO KR, B (white blood
cell, WBC) #, MEREAOMKRER 3 WAL, #
BuowTi, tRETHABBCEREERR > WA
ozt (p>0.1), BEEREDOR SN FETRED
BE BOERAES N, REME MK,
Wilcoxon DJEMFHRE THE (p<0.05) W BKEER
EOHABPTEMEELRL:. MFEREEE, BEER
EOHH>BHTRtRETHREW (p<0.05) EEE2RL

Table 5. Antibiotics contributed to C.

1z

Vil C. difficile & BIDI%ES

KEBNESEGR ML LB C difficile 3ERE TR
Bssplich, HELBEIFS T2, VCM ® MNZ 245
ENTORFIS R, BEERERXEL 20y
Motz FRRMIBRSLEIT, 2035 2H0HE
BERNTE2, ZE, BEOUSA, LETOR
MEBHSYZED 0L TH o1, BIRERE LG
BT2301HITH-7:. 13HTCH, HERRS,
FERGR E B2 BIEBE L & O SERIBEER
HEasNh.

difficile colitis in 58 cases

Total Number of cases
Antibiotic number
of cases PMC non-PMC
Penicillin 17 5 12
Cephem
1st generation 19 13 8
2nd generation 6 3 3
3rd generation 10 4 6
Lincosamide, rifampicin 3 3 0
Aminoglycoside 2 0 2
Tetracycline 2 2 0
Pyridone carboxylic acid 1 1 0
body temperature wBC total protein
‘C /cmm g/d
20000+
394
15000 6
384
5-
10000+
371
4_
P>0.05 | P<0.01 P<0.05
t-test 5000 Wilcoxon t-test
PMC  non-PMC PMC non-PMC PMC  non-PMC
Fig.3. Body temperature, white blood cell count and serum total

protein in patients with C. difficile colitis with and without

pseudomembranous mucosal changes.
pseudomembranous mucosal
non-PMC, those without pseudomembranous mucosal

with  colonoscopic

PMC, C. difficile colitis
change ;
change,

which include nonspecific colitis and almost normal; WBC, white
blood cell ; cmm, cubic millimeter.
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Table 6. Distribution of pseudomembranous mucosal changes in 32 autopsy cases

Site Presence (%) of Cumulative
pseudomembrane percentage
Rectum 17/30% * (56.7) 56.7
Sigmoid colon 19/30 * (63.3) 80.0
Descending colon 16/30 * (53.3) 83.3
Transverse colon 15/32 (46.9) 93.8
Ascending colon 11/31* (35.5) 96.9
Caecum 13/31* (41.9) 100
Tleum 1/32 (3. 100

a) Number of pseudomembrane-positive cases/number of cases examined.
* Each part of intestine had been resected operatively in 1 or 2 cases.

Table7. Predisposing factors of PMC in 32
autopsy cases

Predisposing factor Number of cases

Antibiotics 32
Obstruction
Constipation 16
Tleus 5
Ishcemia
pIC” 13
Shock 8
Laparotomy 3
Renal failure 2

a) Disseminated intravascular coagulation.

X. fiflic s 2 RREFENOS/H t REER
B HI2000817 3261 (1.6%) T, BOR~HIENK
DBERRENR SN, 26, BEATCiER 0%
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= -3

Larson &7, Rifkin 52, George 212k b, il
Fl 5> BEMEKBROFKE I C. difficile DE
£ T 2HFRBEE L TV 2ATREM2ER & L TLAK,
B OWRBESH SN, FEOHBHEAS iz SR
T&/. SRIOSHPIOWIIEIE TS, NESENTH
BEHREEOR sl TR CRENRE & 1,
VCM ® MNZ of0#5c &b, < OERTHE
DI BICTRIGHIEL, ARSI b BEEREHE
&, BEFO C. difficile DEY L, T OBROBERH
BEsh. BROBEVLRBTHD , BEERE
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L, SEoRFTLASNRE S, HEFIK
Sho THRFIT, NESMCERRNBRE I, 3
WEETH->TH, 54%OFITEMEFRIC C difficile»
wHans. cnsn, C difficl sBHENWTLRN
R I (BIEBE & B »Hlo A RERERIE, BEEY
REREFRTH 24, BEMHEEETD 20 AU
BBEERBAA L RENR B ol BRREBE
ZBREERES RO H LT 5 £, R, BBk
WEL Y OLEEORKERBIEPL PR, BEAME
CHRZ2EBELE,L-. Thbb, C difficile .2k 3
BRAOBER L BT o HKS.

Gebhard & i3 {&ESEKBX O REF IO AGREAT
BrLT, W n@EEROEELERLTw2. 44
DEEBORETYH, THRE 4 HURADORRFHRED
T, 5@ 1T oMY s BERSEESH
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it C. difficile w £ 5IBEOBER, BEERE
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WATTREMEM S 5. & oz, C. difficile DEAS L2V
FREF- L 2BE, 2 2A6 L HEROEER
ELnulER, GEEBEsERELL, THa5KB
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BHEBENSENTH L TENESH S .
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A N7z, Nakamura 52 D8|ETH, FIERIFE
BEBREOCABTERESREERLTB D, KD
FEM LD L EBEREEOEENE . AEE, /F
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C. difficile B IZH30% TH -7z . MIEOKEEED
C. difficile #HRE 10' CFU/g BETH I Z b
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HoBREETREMRE AN D & STk o 1A
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PEDz e sEERC C difficile NRE SN 3
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FRETIIREORFEICL L 50, BEELBERENE
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TREEBORSHEFOEHTEEIN DL DR
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Abstract

Colonoscopic view, fecal Clostridium difficile (C. difficile) and its toxin (by latex
agglutination test), and clinical features in patients with diarrhea following antimicrobial
chemotherapy were investigated. C. difficile was positive in 50.7% of 215 patients, and the
toxin was positive in 61.1% of 36 patinets with diarrhea studied. Colonoscopic study and
detection of fecal C. difficile were performed almost simultaneously in 96 patines.
Colonoscopic views in C. difficile-positive 60 patients were pseudomembranous colitis
(PMC) in 51.7%, nonspecific colitis in 33.3%, and almost normal in 10%. Out of C.
difficile-negative 36 patients, PMC was not observed at all. Cases of nonspecific colitis,
almost normal, and the other colonic abnormalities were 12 (33.3%), 11 (30.6%), and 13
(36.1%), respectively ; the other colonic abnormalities included ischemic colitis, cancer, and
diverticulosis, to which antimicrobial agents would not have contributed.  Clinical
observation on C. difficile-positive patients revealed that fever, leucocytosis, and
hypoproteinemia were more severe in patients with pseudomembranous mucosal changes,
than in patients without them. Cell counts and toxin titers of C. difficile were not
different brtween the two groups. Follow-up study on colonoscopic appearance,
histological findings of biopsied specimens, and study on the distribution of pseudomembr-
anous mucosal changes in autopsy cases revealed that those C. difficile-positive patients
without pseudomembrane consisted of early stage of PMC, slight C. difficile colitis, healing
stage of PMC, overlooked tiny pseudomembrane ; cases of overlooked pseudomembrane by
insufficient observation up to left hemicolon were estimated to be about 20%. These
observations confirmed the pathogenic role of toxin of C. difficile in antibiotic-associated
diarthea. Furthermore, the diagnostic role of colonoscopic study was discussed.



