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Clostridium difficile:

1935 r. - Hall and O'Toole snepebie onucanu “Bacillus
difficilis” (nar: difficilis - cnoxHbin)

1970-e rr. - “Clostridium difficile” (C. difficile)

‘Kloster” (rpeu.) - sepeTeHo
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Enterococcus spp.
Staphylococcus aureus
Clostridium difficile
Acinetobacter baumannii

Pseudomonas aeruginosa

Enterobacteriaceae spp.
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Clostridium difficile: epidemiology., diagnostic and therapeutic
possibilities—a systematic review

M. Karanowski « S, Smolarek « F. Kinnarney -+
L. Grrebieniak

Published online: 01 November 2013

J Antimicrob Chemother. 2014 Apr&9(4):881-91. doi: 10.1093/jac/dkt47T. Epub 2013 Dec 3.
Antibiotics and hospital-acquired Clostridium difficile infection: update of systematic review and meta-analysis.

Slimings ', Riley TV.

lable 1 Anhbwotic groups that may predispose to O, difficile
infection

YacTto UHorpa Peako

Fluorogquinolones Macrohdes Aminoglycosides
Clindamycin Trimethopnm Tetracyclines

Pemcillins Sulfonamides Chloramphenicol

Cephalosponns Metmmdazolke

Carbapenems Vancomycin
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Lancet. 1583 Mov 5;2(8358):1043-6

Prospective randomised trial of metronidazole versus vancomycin for Clostridium-difficile-associated diarrhoea
and colitis.

94 nauueHTa ¢ Auapeen U KOUMTOM, BbI3BAHHLIMU C.

difficile

KnuHuyeckaa 3qpmeKTUBHOCTD: 95%,
100%

(p=0,20)
J813-8.

Comparison of vancomycin, teicoplanin, metronidazole, and fusidic acid for the treatment of Clostridium difficile-
associated diarrhea.

Wenisch C', Parschalk B, Hasenhiindl M, Hirschl AM, Graninger W.

119 nauveHTOB C Anapeew, Bbr3saHHoU C. difficile
KnuHuyeckaa 3ppeKTUBHOCTD: - 94%,

- 94%

(p>0,8)




Clin Infect Dis. 2007 Aug 1,45(3).302-7. Epub 2007 Jun 15,

A comparison of vancomycin and metronidazole for the treatment of Clostridium difficile-associated diarrhea,

stratified by disease severity.
Zar FA' Bakkanagari SR, Moorthi KM, Davis MB.

Konn4yecTtBO BbIfie4YEHHbIX NaUNEeHTOoB /
KonnyecTtBo npornevyeHHbIX NauneHToB

TaxecCTb
3aboneBaHna MeTpoHugason BaHkoMUUMH Bcero

Pa

He tsokenas 37/41 (90) 39/40 (98) 76/81 (94)

Taxenas 29/38 (76) 30/31 (97) 59/69 (806)
Bcero 66/79 (84) 697 1(97) 1535/ 5089 0)

.02

NOTE. Mtz, metronidazole; Vm, vancomycin.
@ P values were calculated using Fisher's exact test.




Clin Infect Dis. 2007 Aug 1,45(3).302-7. Epub 2007 Jun 15,

A comparison of vancomycin and metronidazole for the treatment of Clostridium difficile-associated diarrhea,
stratified by disease severity.

Zar FA' Bakkanagari SR, Moorthi KM, Davis MB.

KonnyecTBo naumMeHToB ¢ peyugnsom /
KonnyecTBo NponeyeHHbIX NaLuneHToB

TaxecCTb
3aboneBaHna MeTpoHugason BaHkoMUUMH Bcero

He tTsxkenas  3/37 (8) 2/39 (b) 5/76 (7)

Tspkenas 6/29 (21) 3/30 (10) 8/59 (15)
Bcero 9/66 (14) 5/69 (7) 14/135 (10)

NOTE. Mtz, metronidazole; Vm, vancomycin.
@ P values were calculated using Fisher's exact test.
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CLINICAL AND EPIDEMIOLOGICAL STUDY

Treatment of recurrent Clostridium difficile infection: a systematic
review

J. C. O'Horo « K. Jindai - B, Kunzer *

M. Safdar Published onlineg: 10 July 2013

Vancomycin Compar at or Risk Ratio Fisk Ratio (Hon-evemt)

: ﬁl_l_hEll_'_l':J!-] - ~ Relapses Total Relapses Total Weight M-H, Random, 5% CI M-H, Random, 95% CI

Metronidazole comparator

McFarland et al, 2000 BB 125 . | 38 26.0% 1.08[0.71, 1.65] o

Pepin et al, 2006 103 171 T3 115 496% 1.09[0.80,1.47) =

Surawicz et al, 2000 7 14 13 26 10.8% 1.00(0.52,1.92] =

Subtotal (95% C1) 310 179 B6.4% 1.08 [0.85, 1.35] L 2

Total events 178 108

Heterogeneity. 1¥= 0%

Testfor overall effect. Z=061 {F= 053}




April 2012 Volume 56 MNumber 4

AAC p. 1974-1978
Prospective Observational Study Comparing Three Different
Treatment Regimes in Patients with Clostridium difficile Infection

Judith M. Wenisch,? Daniela Schmid,” Hung-Wei Kuo,” Franz Allerberger,”< Verena Michl,® Philip Tesik,® Gerhard Tucek,?
Hermann Laferl,” and Christoph Wenisch®

TABLE 3 Findings of the comparative analyses between the three treatment regimens with respect to the primary and secondary endpoints®

Mo. (%) of patients

Endpoint Met poo. (n = 121} het i.v. {n = 42) Van poo. (n = 42) 2

Primary

Recovery m) 100 (82.6) # 22 (52.4) 34 (B1) = (k0]
=

Continuing diarrhea 12 {9.9) 4 {9.5) 1 (9.5) 1

All-cause death = g (7.4) 16 (38.1) 4(9.5) = 0.001
Secondary

Paralytic ileus i} 1 {2.4) 0 0.14

Aerocoly ] 0 0

Pseudomembranous colitis 2 {1.7) 2 (4.8) 1 (2.4) 0.53

Pancolitis 0 0 0

Colon perforation i I (2.4) i 1.14

Peritonitis 0 0 0

Toxic megacolon 0 1 (2.4) a .14

Recurrent episode of diarthea =2 wk 14 (11.6) 6 (14.3) 2 (4.8) 0.33

Recurrent episode of diarrhea <2 wk? 5 (4.1) 5{11.9) 5{11.9) .11

Dehydration 52 (43.0) 21 {(50.0) 28 (66.7) 0.03

Severe diarrhea 14 (11.6) 10 {(23.8) B (19.0) 0.13

Bs1? (clinical sepsis) a 1 {2.4) I {2.4) 0.23

B3I (lab-confirmed sepsis) 3 {2.5) 2 {4.8) 4 {9.5) .16

At least one complication &4 (52.9) 29 {&9.0) 32 (76.2) 0.01




OPEN B ACCESS Frosky availble seling TPLOS | ome

Defining the Vulnerable Period for Re-Establishment of
Clostridium difficile Colonization after Treatment of C.
difficile Infection with Oral Vancomycin or Metronidazole

Turki Abujamel’, Jennifer L. Cadnum?, Lucy A. Jury®, Venkata C. K. Sunkesula*, Sirisha Kundrapu®*,
Robin L. Jump®, Alain C. Stintzi”, Curtis J. Donskey**

October 2012 | Volume & | lssue 10 | o 78260

2A

Caoncentration (

& B ol . 1 - b o = A L+ -} 5 " v -] T el
Rt & D A

Treatment period Days after discontinuation of vancomycin

2B

Concentration (ugfg)
—h = [ 5] hJ ] [}
= th 5] = th

&

o
SO PR T - - T S - TR~ T SN SR, " ¥

'Q}E'

Treatment period Days after discontinuation of metronidazole

& il
s &b& «® L

MTTK BaHKOMULUHG
noanepxueaeTcs B
(peKkanuax B TeveHue
4-5 pHeW nocne OTMeHbI
Kypca Tepanuu.

Puck pekonoHusauum
C.difficile coxpaHsaeTca 8

TeuyeHue 3 Hegesib nocrne
OKOHYaHUA Tepanuu.
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Comparison of vancomycin, teicoplanin, metronidazole, and fusidic acid for the treatment of Clostridium difficile-
associated diarrhea.

Wenisch C', Parschalk B, Hasenhiindl M, Hirschl AM, Graninger W.

119 nauveHTOB ¢ AMapeew, Bbr3eaHHoU C. difficile

KnuHuyeckas speKTUBHOCTb:




Tl‘ Therapeutic Advances in Gastroenterology Review

Safety and efficacy Of fidaxomiCin in Ther Adv Gastroenterol

[2012) b(#) 395-402

the treatment of Clostridium difficile- L
associated diarrhea B e
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Yoav Golan and Lauren Epstein
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TUreuMKnuH; CHeKTP alTANEBROCTY

o Staphylococcus spp. ¢ Enterobacter spp.
e Enterococcus spp. « Acinetobacter spp.

e Escherichia coli * aHa’3poObLI (B T.u.
. Klebsiella spp. B.fragilis, C. difficile)

AKTMBEH B OTHOLLEHUN psaaa NpobfiEMHbIX NAaTOreHOB:
MRSA
VRE
BJIPC(+) E.coli n Klebsiella spp.
CRAB




TUreuynKnuH:

TonbKO onucaTtenbHbIe
muccnegosaHua (2009, 2011)

4 nauueHTa, ¢ TAKeou
peppakTepHou CDI

OnutenbHOCTL CTAHAAPTHOU
Tepanuu - 27-57 gHew

KnuHuyeckoe ynyJlweHue Ha 3-7
AeHb

OTcyTCcTBUE PEeumanBos B
TeyeHUue 3 mecaues




PUNODaKCUMUH.

TTpakTUYecku He aacopbupyetcsa U3
KULIEYHUKA

Tonbko onucarenbHble uccnenosaHus
(2007, 2009, 2009)

2-HeAerbHLIN KypC Nocfie OKOHYaHUS
CTaHAApPTHOWU Tepanuu

4-8 NAUUEHTOB C pelumnamnBUpyroLLemn
CDI - 3agppekTuBHOCTbL 66,6 - 87,5%

TTunoTtHoe uccnegosaHue (2010):
3P PEKTUBHOCTL - 64%, OTCyTCTBUE
peunanBoB B TeyeHue 56 aHew

bbicTpO passuBaeTcs pe3ncTeHTHOCTb
(myTaumsa 8 JHK-3asucumon PHK-
nonumepase)




Pyudnoanaswn:

Antimicrob Agents Chemother. 2004 Oct 48(10}:.3575-9.

Rifalazil treats and prevents relapse of clostridium difficile-associated diarrhea in hamsters.

-

Anton PM?. O'Brien M, Kokkotou E, Eisenstein B, Michaelis A, Rothstein D, Paraschos S, Kelly CP Pothoulakis C.
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Journal of
Antimicrobial

J Antimicrob Chemother 2012; 67: 2434 -2437

doi:10.1093/jac/dks243 Advance Access publication 21 June 2012 Chemotherapy

Effectiveness of a short (4 day) course of oritavancin in the treatment
of simulated Clostridium difficile infection using a human gut model

C. H. Chilton?, J. Freeman?, G. S. Crowther?, 5. L. Todhunter! and M. H. Wilcox.2*

eIn vVvitro wuccneposaHue Ha moaenu
KUulleyHUKa Yenoseka

VS
'KYPC _
HabnroaeHue - 21 aeHob

JpaAukauua BereTtatUBHLIX QOPM U
cnop C. difficile Ha Tepanum
opuUTasaHUUHOM

*Ha - peuuaue CDI nocne
Tepanuu BAHKOMULIMHOM
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Open Med. 2013 May 28;7(2).e58-87. eCollection 2013.

Probiotics for the prevention of antibiotic-associated diarrhea and Clostridium difficile infection among
hospitalized patients: systematic review and meta-analysis.

Pattani R, Palda VA, Hwang SW, Shah PS.

A

Frobiotics Placebo Risk ratio Favours Favours

Study or subgroup Events Total Events Total  Weight, % M-H, random, 95% C| +— probiotics placebo —
B i e (1946 - 2012),

Can et al.” 1 73 7 78 14 —_—

i, m m m — (1980 - 2012),

Gao et al.’ 24 a5 37 a4 135 0.54 (0.42-0.97) i

Gotz et al ™ 3 36 £ 43 35 040 (0.12-1.36) g_— 1

Hickson et al ) a7 19 36 Ey] 0.365 (0.17-0.79) o — ( o

Lewis etal® ? 33 5 36 45 1.53 {0.54-4.35) = MGM 2 O 1 2)

McFarland et al ™ 7 a7 14 96 &1 049 (0.21-1.17) =T

Pozzond et al.” 1a 106 13 a8 84 N

Sampalts et a 4F 216 -] 421 15.7 =

Song et al 4 03 a 111 38 _

Surawicz et al n 116 14 64 T ——

Thomas et al 39 133 A 134 144 e

Wenus et al ® 2 5 a 9 16 e e

Wundedich et al. 2 23 (3 2 15 = C -
HUXeHUe pUcka passmuTuS

Qwvarall 178 1169 266 1127 100.0 061 (0.47-0,79) ‘

— — AAL RR 0.61 (95% am 0.47 - 0.79)

.05 02 1 3 20

TR S Risk ratio M-H, randem, 95% CI CD I RR 0-37 (95% EM 0.22 - 061).

ogeneity; tau’ = 0,08; chi’= 22,89, df = 14 {p = 0,06}, F = 39%

B
Probiotics Placebo Risk ratio Favaours Favours
Study or subgrou Events  Total Events  Total Weight, %  M-H, random, 95% C| +— probiotics placebo —»
=.4.-.-au1:.-||e-.a|g o 1 4 as ge.: 0.15 (0.02-1.14) _ KoaneCTBO naumeHTOB’
Can et al. o 73 2 7 29 e m
Gao etal, 8 85 0 a4 459 #-0.85) - KOTOprx HeO6x0ﬂMMO
Hickson et al a 56 9 53 34 0.5 -— .
Plummer et al. 2 ] 5 69 104 0.40 {0.08-1.99) _ n pon eq M T b :
Pozzond et al.™ 3 106 2 98 85 —_—
Sarnpalis et al 1 16 4 30 6.0 L R
Surawicz et al, 3 a1 5 a7 13.9 P §
Wens et al,? 0 32 | 23 27 0.24 {0.071-5.70 AAﬂ 11 95(y M 8 20 .
(95% AN 8 - 20)
Owverall 18 572 55 527 100.0 0.37 (0.22-0.61) = !
ity tau’ = 0,00; chi'= 5,42, df = 8 {p = 0,71), = 0% ; ; ; : C D I 14 (95% HM 9 - 50) .
001 0.1 1 10 100

wverall effect: £ = 3.82 (p = 0.0001}
Risk ratio M-H, randoam, 95% Cl

Figure 2
Meta-analysis of all randomized controlled trials demonstrating the effect of probiotics on (A) antibiotic-associated diarrhea
and (B) Clostridium difficile infection. M-H = Mantel-Haenszel weighting.
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Toxin-Specific Antibodies for the Treatment of Clostridium
difficile: Current Status and Future Perspectives '

Greg Hussack and Jamshid Tanha *
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Treatment with Monoclonal Antibodies
against Clostridium difficile Toxins
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Chest 2014 Har 1;143(3 Suppl:103A. doi 10.1378lchest 1823568

The Use of Intraveous Immunoglibulin (IVlg) Therapy ina Case of Severe Clostridium difficile (CD) Colitis After
Heart Surgery.

Crescimone N, Srikanthan G.




loneeamep:

Clin Infect Dis. 2014 May 5. [Epub ahead of print]
Vancomycin, Metronidazole, or Tolevamer for Clostridium difficile Infection: Results from Two Multinational,
Randomized, Controlled Trials.

* 2 MeXAyHapoAHLIX PaHAOMU3UPO-
BAHHLIX KOHTPONUPYEMbIX
uccnenosaHus

e 1118 nauyueHTOB

(563 nauueHTa) — 44 .2%
(289 nauueHToB) — 72,7%

( 266 naumeHToB) — 81 ;1%
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Treatment with Monoclonal Antibodies
against Clostridium difficile Toxins
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D., Dale N. C g, M.D., Ge rey Ni V1.B B., W 1
Ph.D., Susan Slean, Ph.D., Catherine A. Hay, Ph.D., and Donna M. Ambrosino, M.D
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Crescimone N, Srikanthan G.

Fecal Transplantation for the Treatment of Recurrent
Clostridium Difficile Infection

Zeid Karadsheh, Sachin Sule!

Departments of Medicine, Brockton Hospital, Brockton, Massaclusetts, 'Westchester Medical Center
New York Medical College, Valhalla, New York, USA
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TpaHcnnanTauusa dpexkanun:

Clin Infect Dis. 2014 Jun;38(11):1515-22. doi: 10.1093/cidiciu135. Epub 2014 Apr 23.

Fecal Microbiota Transplant for Relapsing Clostridium difficile Infection Using a Frozen Inoculum From Unrelated
Donors: A Randomized, Open-Label, Controlled Pilot Study.

20 naumueHTos

TpaHcnNaHTaUuMs pekanm:
KonoHockonusa vs. Ha3oracTpasnbHbIU 30HA

B cpeaHem 4 peumaumea CDI.

(2-16 peumnauveos)

B cpeaHem 5 npepawecTteyrowmx
Kypcos AMT.

(3-15 kypcos AMT).
2PPeKTUBHOCTL — 90%.
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Journal of Antimicrobial Chemotherapy Advance Access published March 18, 2014

J Antimicrob Chemother
doi:10.1093//joc/dku046

Journal of
Antimicrobial
Chemotherapy

Effect of antibiotic stewardship programmes on Clostridium difficile
incidence: a systematic review and meta-analysis

Leah M. Feazel?, Ashish Malhotral-2, Eli N. Perencevich®Z, Peter Kabolil-2, Daniel J. Diekema® and Marin L. Schweizerl-2*

“Carver College of Medicine, University of Iowa, Iowa City, [4, USA; “The Center for Comprehensive Access and Delivery Research and

Evaluation {CADRE]), Iowa City V& Health Care System, Iowa City, 14, USA

Risk ratio Risk ratio

Study of subgroup  log [Risk ratio] 5E Weight IV, Random, 95% CI IV, Random, 95% C1
Elligson 2012 =037 0393 50% 0691032, 1.49] T
Fowler 2007 =105 0372 53% 0.35[0.17,0.73] =i
Frank 1997 0029 0522 36% 1.03[0.37, 2.86] i
Gulihar 2009 -165 0522 356% 0.19[0.07, 0.53] ==
Jones 1997 =04 0205 81% 0.67 [0.45, 1.00] —
Ludlam 1999 0721 0177 8% 0.49 [0.34, 0.69] —
Malani 2013 =0.755 0257 71.2% 0.47 [0.28, 0.78] Eaa
Miller 2009 =1341 0341 58% 0.26[0.13,0.51] E
O'Cornor 2004 =1.164 0567 3.2% 0.31 [0.10, 0.95] - |
Price 2010 =0.661 0082 10.1% 0.52 [0.44, 0.61] =
Reinoso 2002 =3372 1438 07% 0.03 [0.00, 0.57] ¢
Schon 2011 0034 0103 98% 1.03 [0.85, 1.27] I
Starks 2008 =0984 0309 63% 0.37[0.20, 0.68] R
Stone 1998 =0546 0251 73% 0.58 [0.35,0.95] ot ]
Talpaert 2011 =1.079 0272 69% 0.34[0.20, 0.58] -
Thomas 2002 -0.78 0.19864 B.3% 0.46 [0.31, 0.68] e
Total (95% Cl) 1000%  0.48[0.38,0.62] L 4

27, df = 15 (P<0.00001); I*=76% | ' i i

Heterogenaity: Tau? = 0.14; Chi* = 61. -
Test for overall effect: 7=5.94 (P<0.00001) 0.01 01 1 10 100

Protective benefit Rizk factor
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