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This is a crappy
topic

What is the burden of
C. difficile?

What are the C.
difficile treatment
recommendations?

It’s a dirty job but
someone has to do it
This should be
stimulating |

How do we treat
severe C. difficile?




€. DIFFICILE - -
BACKGROUND i
ANAEROBIC GRAM + BACILLUS
SPORE-FORMING
TOXIN-PRODUCING

FIRST DESCRIBED IN 1935
PATHOGENIC ROLE DESCRIBED IN 1970’s

e T AN
W ¥

SPORE FORM VEGETATIVE FORM]:

OUTSIDE COLON INSIDE COLON

RESISTENT TO HEAT, ACID, TOXIN-PRODUCING
ANTIBIOTICS SUSCEPTIBLE TO ANTIBIOTICS




€. DIFFICILE
BACKGROUND

ANTIBIOTIC THERAPY

v

DISRUPTION OF COLONIC MICROFLORA

\

C. DIFFICILE EXPOSURE AND COLONIZATION

\

RELEASE OF
TOXIN A (ENTEROTOXIN) & TOXIN B (CYTOTOXIN)

v

MUCOSAL INJURY & INFLAMMATION

LLLLLLLL



€. DIFFICILE
BACKGROUND

J-STRAIN

1989-1992
RESISTENT TO CLINDAMYCIN

NORTH AMERICAN PULSED-
FIELD TYPE1
RESTRICTION ENZYME
ANALYSIS TYPE BI
PCR RIBOTYPE 027

078 STRAIN

SINCE 2005
SIMILAR TO 027

YOUNGER
COMMUNITY-ASSOCIATED pentin et . i IS

P
He M, et al. Nat Gi 2013
Goorhuis A, et




CLOSTRIDIUM DIFFICILE
BURDEN




Cause

EPIDEMIOLOGY

0900 = NOOT

ICD-10 Code(s)

Total No. of Deaths (%)

Mean Annual No. of Deaths

SSASS OCITATEDID EATHSHNIUNITEDIS TATES'

Rate per 1 000 0002

Cause unspecified®

44 444 (49.4)

5556

19.1

Presumed infectious

A09

1163 (1.3)

145

0.5

Presumed noninfective

K52.9

39 310 (43.7)

4914

Other or unspecified viral

A08.3-A08.5

1325 (1.5)

166

Acute or unspecified vascular®

K55.0, K55.9

2815 (3.1)

Cause specified®

45 596 (50.6)

Viral

A08.0-A08.2

85 (0.1)

Clostridium difficile

A04.7

43517 (48.3)

Other bacterial

A00.0-A04.6, A04.8-
A05.9

1665 (1.8)

Parasitic

A06.0-A07.9

348 (0.4)

Total

90 040 (100)

Hall AJ, et al}

Dis 2012



Cases of intestinal infections
due to Clostridium difficile (x10°)

EPIDEMIOLOGY
UNITED STATES

400 -
350 -
300 -
250 -
200 -
150 -
100 -
50 —

1997 - 2012

Ivarsson ME, et al. Drug Disc



EPIDEMIOLOGY

INCIDENCE (PER 100,000 POPULATION) OF CDAD

SHERBROOKE, QUEBEC
1991-2003
880 —
Age, yr o
B0 —— <17
= —A— 18-64 =
200 © =265 .
—+— Total '
180 —

Annual incidence per 100 000
=
(e
|

0
| | | I I I | | | I | | I r
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Pe




EPIDEMIOLOGY

ANTIBIOTIC RECEIVED < 2 MONTHS BEFORE €DAD

SHERBROOKE, QUEBEC
1991-2003
60—
A - Narrow-spectrum penicillins =—@— Aminoglycosides
55— A Broad-spectrum penicillins ©— Quinolones o
—&—First-generation cephalosporins --1F-- Clindamycin
50—
— - — Second-generation cephalosporins ~—@—Macrolides

45 ---#-- Third-generation cephalosporins
2
o 40—
()
= 35
=
@» 30—
S
= 25—
<
=1
S 20—
2
° 154

10—

B
A - “
A
o I I I | I I |

1991-1992 1993-1994 1995-1996 1997-1998 1999-2000 2001-2002




EPIDEMIOLOGY

PROSPECTIVE COHORYT IN NETHERLANDS
13 HOSPITALS (n=1,366)
2006-2009

1,0 —
—_ 0,8 —
©
=
S
o 0,6
@
-‘E 2.5-FOLD INCREASED 30-DAY MORTALITY RATE
g 0.4 — (HAZARD RATIO 2.5; 95% CI: 1.4-4.3)
E __rall CDI patients (n=1350) ADJUSTED FOR AGE, SEX, AND UNDERLYING DISEASES
= -—_""'matched CDI patients (n=317)
(& 02 --i"Tcontrols without diarrhea (n=317)
' —I T controls with diarrhea (n=232)
0,0 —
1 1 I 1 1 I 1 1 I
0] 50 100 150 200 250 300 350 400
Time (days)
< 30 days < 3 months < 6 months < 1 year
Death, no. (%)
all CDI patients 177 /1350 13.1% 319 / 1350 23.6% 401 /1350 29.7% 497 /1350 36.8%
matched CDI patients 47 /317  14.8% 74 /317 23.3% 85 /317 26.8% 109 / 317 34.4%
controls without diarrhoea 17 /1 317 5.4% 31 /317 9.8% 51 /317 16.1% 68 /317 21.5%
controls with diarrhoea 20 / 232 8.6% 38 /232  16.4% 48 /232  20.7% 63 /232  27.2%

Hensgens MP, et "m.



Cummulative Survival

all CDI patients (n=1350)
--"'matched CDI patients (n=317)
--controls without diarrhea (n=317)
—Tcontrols with diarthea (n=232)

T T T T T
50 100 150 200 250

Stratification
Age group, y
<9
10-19
20-29
30-39
40-49

<1 year

Time (days)
<30 days < 3 months
17771350 13.1%  319/1350 23.6%
471317 14.8% 43T 233%

/
I

controls without diarhoea 17 /317 5.4% NIANT 98%
/

20/232  86% 38/232  16.4%

497 11350 36.8%
109/317  34.4%
681317 21.5%
631232 27.2%

Other

No type result

Total N = 1350

664

EPIDEMIOLOGY

PROSPECTIVE COHORYT IN NETHERLANDS
13 HOSPITALS (n=1,366)

<30d
% (n=177)

0.0
2.5
6.1
1.9
10.0

Hensgens MP, et al.

<1 y
% (n = 497)

6.9

15.0
12.1
154




EPIDEMIOLOGY

NOSOCOMIAL

Admission Dl'ﬂ-ll'.'l"lﬂl'ﬂﬂ
li 48 he 'L'- < & weaks— ¢ 412 wirns * 12 wooks Svmmpiom owset
1 l I 1 .- } -
' gy HO-HCFA' CO-HCFA | Indeterminate | ca-col
{ } HO-HCFA, Healthcare facility-onset, healthcare facility—associated CDI

CO-HCFA, Community-onset, healthcare facility-associated disease
CA-CDI, Community-associated CDI

COMMUNITY-

ASSOCIATED

Cohen SH, et al. Infect Control



NOSOGCOMIAL €DAD

RETROSPECTIVE STUDY IN UNITED STATES
NATIONAL HOSPITAL DISCHARGE SURVEY BY €b¢€
1996-2003

70

60

50

CDAD
RATE 40
PER

100,000

30

20

10

1996 2003

McDonald LC, et al.



NOSOGCOMIAL €DAD

RETROSPECTIVE STUDY IN UNITED STATES
NATIONAL HOSPITAL DISCHARGE SURVEY BY €b¢€
1996-2003

0.70

~—f— <100 beds
0.60 - = 100-299 beds
- >300 beds

0.50

0.40

0.30

Proportion of discharges %

0.20
0.10

0.00 - : : : : : : :
1996 1997 1998 1999 2000 2001 2002 2003

McDonald LC, et al. is 2006



NOSOGCOMIAL €DAD

PROSPECTIVE €OH
JUNE 2
250 AS
STOOL NORTHWESTERN
: RECTAL SWAB CULTURE
n=810
250
200
150
# OF
PATIENTS NEWLY EXPOSED

100 COLONIZED

50

NO CD COLONONIZED WITH COLONONIZED WITH
TOX CD NON-TOX CD

Alasmari F, et ct Dis 2014

Shim JK, et al.




14

12

CDAD RATE 10

PER 100,000
PERSON- 8
YEARS

6

4

2

COMMUNITY €DAD

n=385
1991-2005

PULATION-BASED STUDY IN OLMSTED COUNTY MINNESOTA
ROCHESTER EPIDEMIOLOGY PROJECY

1991-1993

2003-2005

Khanna S. et al. A




COMMUNITY €DAD

PULATION-BASED STUDY IN OLMSTED COUNTY MINNESOTA
ROCHESTER EPIDEMIOLOGY PROIJEECT
n=385
1991-2005

100

90

80 COMMUNITY-ACQUIRED

NN N\

70 B HOSPITAL-ACQUIRED

40

30

20

10

MR

AGE FEMALE ANTIBIOTIC ACID CANCER SEVERE
EXPOSURE SUPPRESSION INFECTION
USE

Khanna S. et al. A






CLOSTRIDIUM DIFFICILE
CLINIGAL ASPECTS




LINIGAL SYMPTOMS

Bristol Stool Chart

Type |

® o O ) Separate hard lumps, like nuts
® @ * (hard topass)

Type 2

- Sausage-shaped but lumpy

/ PROSPECTIVE COHORT IN VPENN
30 n= 39“5

Type 3

- Like a sausage but with cracks on
its surface

/ JANUVARY 2013 - OCTOBER 2013
25

n

Type 4

\ Like a sausage or snake, smooth
and soft

% /
CDAD
15

Type 5

B @ Soft blobs with clear-cut edges
20 we (pusscd easy)

Type 6

~ Fluffy pieces with ragged edges, a
mushy stool

Type 7

Watery, no solid pieces.
Entirely Liquid

10
n=1,656
5
0
5 6 7

BRISTOL STOOL SCALE

Wanahita A, et al. Cli
Heaton KW, et
Caroff DA, et al







ANTIBIOTICS & €DAD

FREQUENT

FLUOROQUINOLONES
CLINDAMYCIN
PENICILLINS (BROAD-SPECTRUM)
CEPHALOSPORINS (BROAD-SPECTRUM)

OCCASIONAL

MACROLIDES
TRIMETHOPRIM

SULFONAMIDES

RARE

AMINOGLYCOSIDES
TETRACYCLINE
CHLORAMPHENICOL
METRONIDAZOLE
VANCOMYCIN




/ GLINICGAL SPECTRUM
ASYMPTOMATIC
CARRIER
WITH COLITIS
SEVERITY DIARRHEA

PSEUDOMEMBRANOUS
COLITIS
SEVERE FU LM I NANT SEVERE
COLITIS

NONE NONE




ASYMPTOMATIC
CARRIER

50

45

40

35

% 30
CARRIERS

25

20

15

10

o1

HOSPITALIZED LONG-TERM FACILITY .
McFarland LV, 89
Riggs MM, et al




CDAD WITH CGOLITIS




CDAD WITH CGOLITIS

PROSPECTIVE COHORYT IN HOUSTON TEXAS
UNEXPLAINED LEUKOCYTOSIS (WBEC 2 15,000/mm?3) VS
HOSPITALIZED PATIENTS WITHOUT LEUKOCYTOSIS
STOOL BY EIA FOR €. DIFFICILETOXIN
n=60VS 26

50

40

%

C. DIFFICILE
Toxin+ 30

20

10

IIIIiIIIIIIII

LEUKOCYTOSIS CONTROLS

Wanahita A



“/PSEUDOMEMBRANOUS
COLITIS

Courtesy of James B McGee MD Courtesy of James B McGee MD

RELEASE OF

TOXIN-INDUCED SHAL LOW SERUM PROTEINS,
CYSTOSKELETON » » MUCUS,
DISRUPTION ULCERATIONS INFLAMMATORY

CELLS

Riegler M, e vest 1995

LaMont JT,




o SEUDOMEMBRANOUS
COLITIS
3 TYPES

TYPE 1
MILDER
INFLAMMATION IN SUPERFICIAL EPITHELIUM
CRYPT ABSCESSES OCCASIONAL

TYPE 2
SEVERE DISRUPTION OF GLANDS
MUCIN SECRETION
INFLAMMATION IN BASAL LAMINA

TYPE 3
INTENSE NECROSIS
FULL THICKNESS INFLAMMATION
CONFLUENT PSEUDOMEMBRANES

Price AB,



FULMINANT CGOLITIS

SEVERE PAIN
+/- DIARRHEA
FEVER

HYPOVOLUMEMIA
SEVERE
LEUKOCYTOSIS
(40,000)

X ’

TOXIC I\/IEGACOLO

COLONIC DILATION (>7 cm) + SYSTEMIC TOXICIFY

LLLLLLLL



'CLINICAL SPECTRUM

SEVERITY CRITERIA

MILD-TO-MODERATE DIARRHEA + ANY ADDITIONAL SIGNS OR SYMPTOMS
DISEASE NOT MEETING SEVERE OR COMPLICATED CRITERIA

SEVERE SERUM ALBUMIN < 3 g/dl + ONE OF FOLLOWING:

DISEASE - WBC > 15,000 cells/mm?
ABDOMINAL TENDERNESS

SEVERE & COMPLICATED ANY OF THE FOLLOWING ATTRIBUTABLE TO CDAD:

DISEASE ADMISSION TO ICU FOR CDAD
- HYPOTENSION = VASOPRESSORS
FEVER > 38.5°C
ILEUS OR SIGNIFICANT ABDOMINAL DISTENTION
MENTAL STATUS CHANGES
WBC > 35,000 cells/mm?3 OR < 2,000 cells/mm3
SERUM LACTATE > 2.2 mmol/Il
END ORGAN FAILURE (VENTILATOR, RENAL FAILURE, ETC)

RECURRENT RECURRENT CDAD <8 WEEKS OF COMPLETION OF
DISEASE THERAPY

Surawicz CM, et al. Am terol 2013



DIAGNOSIS

DIARRHEA

AND




STOOL STUDIES

POLYMERASE CHAIN
REACTION

ENZYME IMMUNOASSAY FOR
C. DIFFICILE GLUTAMATE
DEHYDROGENASE

ENZYME IMMUNOASSAY FOR
C. DIFFICILE TOXINSA & B

SELECTIVE ANAEROBIC
CULTURE

Cohen SH, et al. Infect Control
Kufelnicka AM, et al. Clin Infel

idemiol 2010




STOOL STUDIES

STOOL STUDY SENSITIVITY/SPECIFITY EXTRAS

PCR 87% [/ 97% ~1HOUR
EXPENSIVE

75-90% / >90% GDH IS AN ESSENTIAL ENZYME
CANNOT DIFFENTIATE TOXIC FROM

NON-TOXIC STRAINS
HIGH FALSE +

- - HIGH FALSE -
EIA FOR TOXINS 60-85% / 95-100% D o A N

EIAFOR GDH

05-100% / 9996 STOOL ON CULTURED CELLS >
TOXIN AFFECTS FIBROBLASTS

CYTOTOXICITY NOT WIDELY AVAILABLE
SLOW, ~ 2 DAYS

ASSAY
S5 EXPENSIVE
NOT STANDARDIZED

CELL CULTURE

SELECTIVE 96% /100%0 LAI;/OEFIQQ \I(NS‘;_EONVgIVE
ANAEROBIC
CULTURE

Luo RF, et al. J Clin Microbi6l 2010
Brecher SM, et al. Clin Infe€t Dis 2013
Planche T, et al. Lancet Infect Dis 2008
Shetty N, et al. J Hosp lifect 2011
Shannon-Lowe J, & BMJ 2010
Peterson LR, et a fect Dis 2007



COLONOSCOPY

PSEUDOMEMBRANES

ABSENT IN 10-20%
RARELY SEEN WITH IBD AND SUPERIMPOSED C. DIFFICILE

IF LABS NEGATIVE BUT SUSPECT
PROMPT DIAGNOSIS
FAILURE TOANTIBIOTICS

ATYPICAL PRESENTATION
(ILEUS, LITTLE DIARRHEA)

Courtesy of James B McGee MD Courtesy of James B McGee MD

Goodhand JR, et al. Aliment Pharmacol Ther, 20
Ananthakrishnan AN, et al. Expert Rev Gast



@DIAGIIOS'I'IC SUMMARY

=IAYANDIECRIREASONABINGS EECIEIC

REEEATETANGDENEERINDINNDI CATED,

& TESHT & DIARRTIER = T iRE A TERR

COLONOSCORNANONINECESS ARG




CLOSTRIDIUM DIFFICILE
TREATMENT




5/ INITIAL TREATMENT

DISCONTINUE OTHER ANTIBIOTIC

(IF POSSIBLE)
SUPPORTIVE CARE
IVFs AND ELECTROLYTES

AVOID LOPERAMIDE & OPIATES?



ANTIMOTILITY AGENTS

REVIEW OF LITERATVURE
1 RETROSPECTIVE STUDY, 19 CASE REPORYTS/SERIES
n=55%

18

16

14

ANTIMOTILITY AGENT .

DIPHENOXYLATE/ATROPINE

0
LOPERAM I DE COMPLIZA"IELIONS
8
OPIATES
TINCTURE OF OPIUM 6
CODEINE
MORPHINE 4

0/23

Ay
0
ANTIMOTILITY ~ ANTIMOTILITY
BEFORE WITH

ANTIBIOTICS ANTIBIOTICS

Koo HL et al. Clin Infect Di
Wilcox MH, et al. J Anti




TREATMENT
METRONIDAZOLE

VANCOMYCIN

FIDAXOMICIN

FECAL MICROBIOTA
TRANSPLANTATION

COLECTOMY




CLOSTRIDIUM DIFFICILE
INITIAL TREATMENT




INITIAL TREATMENT

RET IN CHICAGO ILLINOIS
MILD-TO-MODERATE AND SEVERE €DAD
1994-2002
N=150

p=0.36 p=0.02

100

90

80

. METRONIDAZOLE
250 mg 4 times per day

70

37/41 39/40 29/38 30/31 ] VANCOMYCIN

125 mg 4 times per day

60
%

CLINICAL
CURE 50

40

30

20

10

MILD-TO-MODERATE SEVERE




"INITIAL TREATMENT

RET IN CHICAGO ILLINOIS
MILD-TO-MODERATE AND SEVERE €DAD
1994-2002
N=150

o p=0.30

. METRONIDAZOLE

20 . VANCOMYCIN

15

%
RELAPSE

10

(6]

MILD-TO-MODERATE SEVERE

Zar FA, et al



" INITIAL TREATMENT

91 CENTERS IN U.S., CANADA, EVROPE, AUSTRALIA

2005-2007
n=5%37
METRONIDAZOLE _
p=0.02 . 375 mg every 6 hours for 10 days p=0.04
920 J VANCOMYCIN
125 mg every 6 hours for 10 days
80
70
60
0 50 202/278 210/259 37/57 28/33
Y0
40
p=0.56
30
2 20.6
° - -
49/213 43/209
10
0

CLINICAL SUCCESS RECURRENCE SEVERE

Johnson S, et al.



Percent of patients with diarrhea

S

&

INITIAL TREATMENT

100

g

]
=]

REYT
\\E UNIVERSITY OF MIGHIGAN
€DAD IN HOSPITAL
n=46
H"‘-\&.Euu mg QID
1.II'L"'.,.L VANCOMYCIN

125 mg QID for 10 days

VANCOMYCIN

125 mg QID 500 mg QID for 10 days

|
1 2 3 4 5 6 7 8 9
Day of treatment

Fekety R;



CLOSTRIDIUM DIFFICILE
RECURRENGCES




RECUVRRENGCE
TREATMENT

l REAPPEARANCE
OF SYMPTOMS

REINFECTIONS SIMILAR TO RELAPSES RISK FACTORS

MOST <1-3 WEEKS AGE > 65 YEARS

CAN BE 2-3 MONTHS SEVERE UNDERLYING MEDICAL DISORDERS

NEED FOR ONGOING CONCOMITANT
1 RECURRENCE = 45-65% OF ANOTHER ANTIBIOTICS

Barbut F, et al. J Clin Microbiol 2000
McFarland LV.J.M icrobiol 2005
Pepcin J, et al. 2006



RECUVRRENGCE
TREATMENT

67 CENTERS IN U.S. AND CANADA
2006-2008

n=548
FIDAXOMICIN 200 mg PO BID vs VANCOMYCIN 125 mg PO QID X10 DAYS
PER PROTOCOL ANALYSIS

p=NS

92.1

100
90
80
70
60
% 50
40
30
20
10

FIDAXOMICIN
B vancomycin

p=0.004

DN

CLINICAL CURE RECURRENCE




RECUVRRENGCE
TREATMENT

RE€T - PHASE 3
154 CENTERS IN U.S., CANADA, EVROPE

n=162
FIDAXOMICIN 200 mg PO BID vs VANCOMYCIN 125 mg PO QID X10 DAYS
RECURRENCE < 28 DAYS

1.0 ——
@ T Fidaxomicin
(¥ =
s ! Vancomycin
E o9 -
(%)
D
o iy
o
=
= 0.8 T
= T
Iz -- p=0.02
= . e ==
e -,
v.c-e 0.7 R | .
o
W= R e R e T e
1)
= _____
=
s 0.6
o
£
o
0.5

T
O 5 10 15 20 25 30
Day of Follow-Up

Cornely OA, et a is 2012



RECUVRRENGCE
TREATMENT

Study ID Events, Events,
RR (95% ClI) Fidaxomicin Vancomycin P

No Clinical Cure (modified intention-to-treat)
OPT-080-003 0.83 (.55, 1.26) 34/287  44/309 387
OPT-080-004 0.93 (.59, 1.47) 31/252  34/257 754
Subtotal (I-squared = 0.0%, P = .724) 0.88 (.64, 1.19) 65/539  78/566  .396

No Clinical Cure (per-protocol)

OPT-080-003 0.77(45,1.32)  21/265 29283
OPT-080-004 0.89(49,161)  18/216 22235
META-ANALYSIS [ & orm
n- l l 64 No Global Cure (modified intention-to-treat)
il N OPT-080-003 071(55,91)  73/287 111309 .005
OPT-080-004 064(49,.84) 500252  94/257 001
Subtotal (I-squared = 0.0%, P = .593) 0.68(56,.81)  132/539  205/566 <.001
FIDAXOMICIN 200 mg PO BID
VS No Global Cure (per-protocol)
VANCOMYCIN 125 mg PO QID OPT-080-003 068(51,90) 501265  93/235 .005
OPT-080-004 059(43,81)  44/216  81/235  <.001
Subtotal (I-squared = 0.0%, P = .527) 0.64 (.52,.79) 103/481  174/518 <.001
X10 DAYS '

Recurrence (modified intention-to-treat)
OPT-080-003 0.61 (.43, .87) 39/253  67/265
OPT-080-004 0.47(.31,.71) 28/221  60/223
Subtotal (I-squared = 0.0%, P = .349) 0.54 (42,.71) 67/474  127/488

Recurrence (per-protocol)
OPT-080-003 0.55 (.36, .84) 281211 53/221  .004
OPT-080-004 0.51(.32,.80) 23/180  46/182  .002

Subtotal (I-squared = 0.0%, P = .775) 0.53(.39,.72) 51/391  99/403  <.001

| | |
0.5 i 1 125 15

Favors Fidaxomicin Favors Vancomycin

Crook DW, et ' is 2012



EMlll.'l'll’l.E RECURRENGCES
TREATMENT

REVIEW OF 2 R€Ts
n=163
TAPER REGIMEN

(VANCOMYCIN OR METRONIDAZOLE STARTED AT ONE DOSE OF 500mg - 3g/DAY & THEN DECREASED
STEPWISE OVER A PERIOD OF TIME TO DOSES RANGING FROM 125 TO 750mg/PAY)

PULSED REGIMEN

VANCOMYCIN (125-500mg) EVERY 2-3 DAYS OVER A PERIOD OF TIME (USUALLY 3 WK)

80
g 70 7
g
= 60 -
g
£ 50
2
Treatment response in 163 patients with RCDD 8 40 -
1 = medium dose vancomycin =
T 30 -
3 = high dose vancomycin °
. =)
4 = tapered vancomycin 20 A
5 = pulsed vancomycin

6 = low dose metronidazole 10 -

8 = high dose metronidazole
9 = miscellaneous

*0.05 < p < 0.1, compared to medium dose vancomycin (1 g/day)
**p < 0.05, compared to medium dose vancomycin (1 g/day).

McFarland LV, et al. Al



EI‘Illl.'l'll’l.E RECURRENGCES
TREATMENT

CASE SERIES AT HINES VA ILLINOIS
n=8 FEMALES

4-8 EPISODES OF RECURRENT €DAD

VANCOMYCIN > ASYMPTOMATIC >
RIFAXIMIN CHASER 400-800mg DAILY TOTAL (BID ORTID) X 2 WEEKS
RIFAXIMIN 400mg PO BID (n=6)
RIFAXIMIN 200mg PO TID (n=1)
RIFAXIMIN 200mg PO BID (n=1)

100

80

60
%
40

20

NO DIARRHEA

Johnson S, et al.




CLOSTRIDIUM DIFFICILE
SEVERE DISEASE




SEVERE TREATMENT

SCORING SYSTEM BY ZAR
SEVERI 22 POINTS = SEVERE

A A= A=-Fr—r— IN 7/ A NS BT A\A ! L] AAEASRAR I AP AN /R R

Surawicz CM, et al. Am.J roenterol 2013
Zar FA, et al. Clin Infect




SEVERE TREATMENT

RET IN CHICAGO ILLINOIS
SEVERE €DAD
1994-2002
N=69

p=0.02

100

90 . METRONIDAZOLE

250 mg 4 times per day

80

VANCOMYCIN
125 mg 4 times per day

70
%
CLINICAL 60
CURE

50

40

30
20
10

0

SEVERE




SEVERE TREATMENT

IV ANTIBIOTICS

METRONIDAZOLE 500mg g 8 HOURS

(HIGH BILIARY SECRETION)

DOES TIGECYCLINE IV LACKING
NOT EVIDENC

WORK




SEVERE TREATMENT

CASE SERIES AT WASHINGTON UNIVERSITY
SEVERE CDAD WITH ADJUNECTIVE INTRACOLONIC
VANCGOMYCIN ENEMAS
1998-2001
N=9

VANCOMYCIN IV SOLUTION (0.5=1g DISSOLVED IN 1=-2L OF NORMAL
SALINE) - GIVEN AS RETENTION ENEMAVIA 18-FR FOLEY CATHETER
WITH 30cc BALLOON IN RECTUM X 60 MINUTES q 4-12 HOURS

UNTIL CLINICAL IMPROVEMENT

Eradication
Surgery of cytotoxin Bacteremia

Patient Radiography  Sigmoidoscopy  ICV dosage Concurrent anti— consultatio Clinical resolution production or fungemia
[reference] finding® finding (duration, days) C. difficile medication (surgery) (outcome) er ICV therapy (etiologic agent)®
1 Diffuse colitis PMC 19912h (7) Mtz (iv), Mtz (po), Vm (po) Yes (No) M Complete (recovered) Yes No
2 Diffuse colitis ND 19q12h (10) Mtz (iv), Mtz (po), Vm (po)  Yes (No) | No (died) ND No
3 Right-side colitis ND 0.5 g g4h (5) Mtz (iv), Mtz (po) Yes (No) M Complete (recovered) Yes Yes (VRE)
4 Diffuse colitis ND 0.5 g q4h (4) Mtz (iv), Mtz (po), Vm (po) No Complete (recovered) ND No
5 Left-side colitis PMC 1 g ql12h (4) Mtz (iv), Mtz (po) No Complete (recovered) ND No
6 Left-side colitis PMC 0.5 g g8h (14) Mtz (iv), Mtz (po), Vm (po),  Yes (No) ll Complete (recovered) Yes Yes (VRE)

Lact, Bct
7 Diffuse colitis ND 1gq8h (2) Mtz (iv), Mtz (po), Vm (po) No Complete (recovered) ND No
8 Diffuse colitis ND 0.5 g g6h (9) Mtz (iv), Mtz (po), Vm (po), No Complete (recovered) No Yes (Citrobacter freundii)

Lact, Bct
9 [42] Diffuse colitis Diffuse edema 0.5 g q6h (6) Mtz (iv), Mtz (po), Vm (po) Yes (No) W Complete (recovered) ND Yes (Candida glabrata,

CNS)

NOTE. All patients had confirmed C. difficile toxin by cytotoxicity assay (Bartels’ Cytotoxicity Assay; Bartels). Bct, bacitracin; CNS, coagulase-negative staphylococci; Lact, lactobacillus; Mtz,
metronidazole; ND, not done; PMC, pseudomembranous colitis; Vm, vancomycin; VRE, vancomycin-resistant enterococci.

@ Abdominal CT scan, plain abdominal film at the onset of symptoms, or both.
® Bacteremia or fungemia after the initiation of ICV therapy.

Apisarnthanarak A, et



SEVERE TREATMENT

WHEN TO CGALL SURGERY

TOXIC MEGACOLON-ASSOCIATED ILEUS,
PERITONITIS, IMPENDING PERFORATION
HYPOTENSION
SEPSIS
MULTI-ORGAN FAILURE
WBC > 50,000 cells/mm?

SERUM LACTATE >5 mmol/L

SUBTOTAL DIVERTING LOOP
COLECTOMY ILEOSTOMY

Steele SR, et al. Dis n Rectum 2015
Sailhamer EA, et a 2009




SEVERE TREATMENT

CASE SERIES AT UNIVERSITY OF PITTSBURGH

SEVERE €DAD
DIVERTING LOOP ILEOSTOMY + COLONICVANCOMYCIN LAVAGE
A £
HISTORICAL COLECTOMY CONTROLS

4 " 8 —] Ileostomy/Lavage Colectomy P
1. Creation of diverting loop N=42
> Age,y 653 £ 13 62.1 + 14 0.28
||eost0my. Sex 45% women 45% women 1.0
: APACHE-II 29:7:E-5:5 285 + 7.1 0.39
2. Intraoperative antegrade
. (mean £+ SD)
y A 0 colonic |avage with 8 liters of W}(]ll]:e;:)lll()g:d ;t[:)”) count 254+12.1 27.1 £ 13.2 054
! Y i \ e
NN ‘. warmed PEG3350/electrolyte Band count 204 £122 2134129 097
p '1 ™ 1 2 e 4 (mean £ SD)
{ ""t ) SOIUtlon via lleOStomY' Albumin (mean + SD) 20 + 0.8 22 + 08 0.26
¢ : i Intensive care unit 38/42 (90%) 38/42 (90%) 0.64
\ j ( f’\.»\..) 3 POStqperat've ant?grade Intubated 27/42 (64%) 26/42 (62%)  0.82
v/ & colonic enemas with Vasopressors 31/42(74%)  32/42(76%) 0.8l
y . . Immunosuppression 19/42 (45%) 17/42 (40%)  0.66
-@) vancomycin (500 mg in 500 mL Postoperative death 8/42 (19%) 21/42 (50%)
¢ X 10 days) via ileostomy. *0dds ratio = 0.24 (0.09-0.63).
39/42 (93%)
Ileostomy/Colonic Colectomy
Morbidity lavage No. (%) No. (%) 100 p=0.006 KEPT COLON
Deep venous 1 (2.4%) 3 (7.1%)
thrombosis/pulmonary 80
embolism 60
Surgical site infection 3(7.1%) 9 (21%) %
Urinary tract infection 3(7.1%) 4(9.5%) MORTALITY 40
Pneumonia 4 (9.5%) 5(12%)
Inadvertent enterotomy 1 (2.4%) 1 (2.4%) 20
Reoperation related to 2 (4.8%) 4 (9.5%) 0
ileostomy
“Ileostomy tube”™ migration 1 (2.4%) NA DIVERTING LOOP COLECTOMY

WITH LAVAGE



SEVERITY

MILD-TO-
MODERATE
DISEASE

SEVERE
DISEASE

SEVERE &
COMPLICATED
DISEASE

RECURRENT
DISEASE

TREATMENT

CRITERIA

DIARRHEA + ANY
ADDITIONAL SIGNS OR
SYMPTOMS NOT MEETING
SEVERE OR
COMPLICATED CRITERIA

SERUM ALBUMIN < 3 g/dI +
ONE OF FOLLOWING:

WBC > 15,000 cells/mm?
ABDOMINAL TENDERNESS

ANY OF THE FOLLOWING
ATTRIBUTABLE TO CDAD:

ADMISSION TO ICU FOR CDAD
HYPOTENSION * VASOPRESSORS
FEVER > 38.5°C

ILEUS OR SIGNIFICANT ABDOMINAL
DISTENTION

MENTAL STATUS CHANGES

WBC > 35,000 cells/mm3 OR < 2,000
cells/mm?

SERUM LACTATE > 2.2 mmol/l

END ORGAN FAILURE (VENTILATOR,

RENAL FAILURE, ETC)

RECURRENT CDAD <8
WEEKS OF COMPLETION
OF THERAPY

ACG
TREATMENT
2013

METRONIDAZOLE 500mg PO TID X 10
DAYS

IF UNABLE TO TAKE, VANCOMYCIN
125mg PO QID X 10 DAYS

IF NO IMPROVEMENT IN 5-7 DAYS,
CONSIDER CHANGE TO VANCOMYCIN
125mg PO QID X 10 DAYS

VANCOMYCIN 125mg PO QID X 10 DAYS

VANCOMYCIN 125mg PO QID +
METRONIDAZOLE 500mg IV q 8 HRS +
VANCOMYCIN 500mg in 500cc PR QID

SURGICAL CONSULTATION SUGGESTED

REPEAT METRONIDAZOLE OR
VANCOMYCIN PULSE REGIMEN

CONSIDER FMT AFTER 3 RECURRENCES

SHEA/IDSA
TREATMENT
2010

METRONIDAZOLE 500mg PO TID

X 10-14 DAYS

VANCOMYCIN 125mg PO QID X 10-

14 DAYS

VANCOMYCIN 500mg PO QID +
METRONIDAZOLE 500mg IV g 8
HRS £ VANCOMYCIN 500mg in

500cc PR QID (if ileus)

VANCOMYCIN TAPER OR PULSE

REGIMEN

Surawicz CM, et al. Am J Gastrol

i , n 2013
Cohen SH, et al. Infect Control H i iol 2010



TREATMENT

ESCMID
DISEASE STAGE TREATMENT

2014

INITIAL DISEASE METRONIDAZOLE 500mg PO TID X 10 DAYS (A-1)
VANCOMYCIN 125mg PO QID X 10 DAYS (B-I)
FIDAXOMICIN 200mg PO BID X 10 DAYS (B-1)

SEVERE DISEASE VANCOMYCIN 125mg PO QID X 10 DAYS (A-1)
FIDAXOMICIN 200mg PO BID X 10 DAYS (B-1)

FIRST RECURRENCE OF FIDAXOMICIN 200mg PO BID X 10 DAYS (B-1)
DISEASE VANCOMYCIN 125mg PO QID X 10 DAYS (B-I)
METRONIDAZOLE 500mg PO TID X 10 DAYS (C-1)

MULTIPLE RECURRENCESOF  FIDAXOMICIN 200mg PO BID X 10 DAYS (B-I1)
DISEASE VANCOMYCIN 125mg PO QID X 10 DAYS + PULSE STRATEGY (B-11)
VANCOMYCIN 125mg PO QID X 10 DAYS + TAPER STRATEGY (B-I1)

ESCMID: European Society of Clinical Microbiology and Infectious Diseases

Debast SB, et al. Cli iol Infect 2014



CLOSTRIDIUM DIFFICILE
ALTERNATIVE THERAPIES




TREATMENT
ALTERNATIVE ANTIBIOTICS

PROBIOTICS

ANION-BINDING RESINS

'V IMMUNOGLOBULIN
FECAL TRANSPLANTATION




EA!I.'I'EI“IA'I'IVE ANTIBIOTICS

META-ANALYSIS
12 STUDIES
n=1,157

VANCOMYCIN NO SINGLE
METRONIDAZOLE ANTIBIOTIC

FUSIDIC ACID

NITAZOXANIDE CLEARLY
TEICOPLANI
vty SUPERIOR
RIFAXIMIN
BACITRACIN




ALTERNATIVE PROBIOTICS

META-ANALYSIS
4 RETs
n=336
TREATMENT OF INITIAL OR RECURRENT €DAD

ADULTS ONVANCOMYCIN/METRONIDAZOLE +
PROBIOTIC vs PLACEBO/NO PROBIOTIC

Comparison 1. S.bouls INSUFFICIENT EVIDENCE TO

[ Outcome or subgroup fitle Effect size
1 Cessation of diarrhea

1:1 Patients with inttial or recurre R ECO M M E N D PRO B I OT I C 1.S3u3hJE1DT[g|2€: l:r.%]
13 Paterts wih recurrrt dszas THERAPY AS AN ADJUNCT TO 1671095, 293

2 Recurrence of diarrhea Subtotals only

i I ANTIBIOTIC THERAPY FOR C. e

2.2 Patients with recurrent diseas 0.33[0.10, 1.08]
Comparison 2. L. planf DIFFICILE COLITIS
[ Outcome or subgroup fitle Effect size

1 Cessation of diarrhea 1 21 Risk Ratio (M-H, Fixed, 95% CI) 0.93[0.73,1.19]
2 Recurrence of diarrhea HY Gl biali i X s 0.551[0.22, 1.358]
3 Bacteriological cure 0.75[0.41, 1.36]

Comparison 3. Lactob HAR I\/I l ' I ’)
| Outcome or subgroup fitle u Effect size

1 Recurrent CDAD 26310035, 19.85]

BACTEREMIA
FUNGEMIA

Pillai A, Nelson R. Cochrane Daf ev 2009

Boyle RJ, et al. Am J Clin Nutr 2!




EAI.'I'EI“IA'I'IVE PROBIOTICS

Study
Genus, Blend
Jirapinyo,?® 2002
Sheu,”" 2002

Sullivan,5 2003
Lighthouse, % 2004
- Plummer,?? 2004

Schrezenmeir,>! 2004

Corréa,'® 2005

Myllyluoma,?' 2005
s Conway 5 2007

de Bortoll, % 2007

Park,% 2007

Stein,?* 2007
_— Kim,%” 2008
n _— , Koning,®® 2008

Szymariski,2® 2008

Wenus,5 2008
Engelbrektson,”® 2009
Hickson, ' 2007
Merenstein,”" 2009

Koning,™ 2010

de Vrese,"® 2011
[} Saneeyan,”” 2011
Selinger,?® 2011

Yoen,™® 2011

Bhalla,®® 2011

Random effects model
ASSOCIATED

Li 2010,

La Rosa,*3 2003

Genus, Bifidobacterium
Yasar,”9 2010
Genus, Enterococcus
AD" L's & ‘HILDRE“ °“ Random effects model

Genus, Lactobacillus

Gotz, #1979
+ Tankanow, *® 1990
Reid, 5 1992

Arvola,*" 1999

Vanderhoof 5 1999
vs Felley,% 2001
Themas, *® 2001

Tursi,%2 2004

Beausoleil,'” 2007
Ruszczynski, 45 2008
Saidar,* 2008

Szajewska, 8 2009
Sampalis, *® 2010
Gao,*' 2010
Lonnermark, 4 2010
Song,* 2010
Cimperman,® 2011
Random effects model

Genus, Saccharomyces
Ligny, 1976
Adam,?® 1977

McFarland,®2 1935
Lawis, 3! 1908
Benhamou,%® 1999
Erdeve,* 2004
Erdeve,> 2004
Duman,® 2005
Kotowska,*® 2005
Can,2® 2006
Gindoruk,?® 2007
Bravo,?7 2008
Song,™ 2010
Random effects model
Overall random effects model

No. With Antibiotic-Associated
Diarrhea/No. In Group (%)

Intervention

3/8(38)
2/80 (2)
112 (@)
1410 (10)
15/69 (22)
2/50 (4)
13/87 (15)
4/23 (17)
/149 (6)
/105 (1)
2/176 (1)
3721 (14)
16/168 (10)
/20 (45)
/40 (2)
2/46 (4)
3/20 (15)
7469 (10)
11/61 (18)
1317 (76)
4/30 (13)
3/25 (12)
062 (0)
20/151 (18)
19176 (1)

157122 (12)
14/60 (23)

14/38 (37)

2/40 (5)
57/661 (9)
2/23 (@)

3/48 (6)
10415 (67)
019 (0)
3/89 (3)
7/93 (8)
1/26 (4)
39/152 (26)
/35 (0)
7/44 (16)
20/120(17)
423 (17)
2/44 (5)
47/233.(20)
13/86 (15)
8/118(5)
117103 (1)
115 (1)

3/20 (15)
9/199 (5)
19/121 (16)
11/116(9)
7497 [7)

7/33 (21)
26/388 (6)
74127 (6)
717 (6)
14/204 (7)
9/132 (7)
1478 (1)
9/62 (15)
341 7)
11/330 (3)

Control

8/10 (80)
10/80 (12)
0/12 (0)
0/10 (©)
15/69 (22)
0/43 (0)
24/82 (26)
2/24 (8)
1737 (12)
16/101 (16)
17176 (10)
1721 (5)
14/179 (8)
17/21 [81)
2/38 (5)
/41 (20)
1/20 (5)
19/66 (29)
14/84 (22)
13 (69)
3/29 (10)
13/25 (52)
4/62 (6)
17/186 (3)
26/167 (16)

34/125 (27)
31/60 (52)

15/38 (39)

7/40 (18)
107/662 (16)
6/22 (27)

9/50 (18)
16/23 (70)
0/21 (0)
978 (12)
25/95 (26)
0/27 (0)
40/150 (27)

)
9/120 (8)
6/17 (35)
6/33 (15)

65/239 (27)

37/84 (44)
5121 (4)

14111 (13)

516 (3%)

16/20 (80)
33/189 (17)
33/119 (28)
14/64 (22)
14/96 (15)
6/36 (14)
16/391 (4)
12/106 (1)
30/117 (26)
28/185 (15)
29/137 (21)
778 (9)
19/62 (31)
5/45 (11)
20/331 ()

! RR (95% CI)

047 (0.18-1.21)
0.20 (0.05-0.88)
3.00 (0.13-66.80)
300 (0.14-65.55)
1.00 (0.53-1.88)
4.31 (0.21-87.30)
051 (0.28-0.93)
2.09 (0.42-10.32)
0.49 (0.22-1.06)
0.06 (0.01-0.44)
0.12 (0.03-0.50)
3.00 (0.34-26.56)
1.22 (0.61-2.42)
0.56 (0.33-0.94)
048 (0.04-5.03)
0.22 (0.05-0.99)
3.00 (0.34-26.45)
0.35 (0.16-0.78)
0.82 (0.41-1.67)
1.10 0.71-1.73)
1.29 (0.32-5.26)
0.23 (0.07-0.71)
0.1 (0.01-2.02)
1.45 (0.79-2.67)
069 (0.40-1.20)
0.66 (0.49-0.88)

0.45 (0.26-0.79)
0.45 (0.27-0.76)

0.93 (0.53-1.66)

0.29 (0.06-1.28)
0.53 (0.39-0.72)
0.32 (0.07-1.41)
0.51 (0.38-0.68)

0.35 (0.10-1.21)
0.96 (0.61-1.50)
1.10 (0.02-52.95)
0.29 (0.08-1.04)
0.29 (0.13-063)
311 (0.13-73.07)
0.96 (0.86-1.41)
0.09 (0.01-1.58)
0.45 (0.20-0.98)
2.22 (1.06-4.68)
0.49 (0.16-1.48)
0.30 (0.06-1.38)
0.74 (0.53-1.03)
0.34 (0.20-0.80)
1.23 (0.39-3.92)
0.85 (0.40-1.78)
0.21 (0.03-1.82)
0.64 (0.47-0.86)

0.19 (0.06-0.54)
0.26 (0.13-0.53)
0.57 (0.34-0.94)
0.43 (0.21-0.90)
0.49 (0.21-1.17)
1.63 (0.64-4.35)
1.57 (0.85-2.90)
0.48 (0.20-1.18)
0.23 (0.11-051)
0.45 (0.25-0.83)
0.32 (0.16-0.65)
0.15 (0.02-1.21)
0.47 (0.23-0.96)
0.66 (0.17-2.58)
0.55 (0.27-1.13)
0.48 (0.35-0.65)
0.58 (0.50-0.68)

Favors : Favors
Probiotic - Control

r T
0.01 01 1.0 10 100
RR (95% Cl)

Hempel




INCIDENGCE OF CDAD

META-ANALYSIS
20 RE€Ts
n=3,818

LFTERNATIVE PROBIOTICS

ADULTS & CHILDREN ON ANTIBIOTIC(S) + PROBIOTIC

PLACEBO/NO PROBIOTIC

Figure 2. Probiotics for the prevention of Clostridium difficile~associated diarrhea.

Study, Year (Reference)

Arvola et al, 1999 (32)
Beausoleil et al, 2007 (33)
Bravo et al, 2008 (34)
Can et al, 2006 (35)
Duman et al, 2005 (36)
Gao etal, 2010 (37)
Hickson et al, 2007 (38)
Kotowska et al, 2005 (39)
Lénnermark et al, 2010 (40)
McFarland et al, 1995 (41)
Miller et al, 2008 (47)
Miller et al, 2008 (47)*
Plummer et al, 2004 (42)
Psaradellis et al, 2010 (48}
Rafiq et al, 2007 (49)
Ruszezyfiski et al, 2008 (43)
Safdar et al, 2008 (44)
Selinger et al, 2011 (50)
Surawicz et al, 1989 (45)
Thomas et al, 2001 (46)

Total (95% CI)

Total events, n

Experimental Group, i Control Group, n Weight, %

Events Total Events
1 61 1
1 44 7
o 41 0
o 73 2
0 196 1
9 71 20
o 56 9
3 119 10
1 80 0
3 97 4
4 95 7
2 157 [
2 69 5
1 216 el
5 45 22
3 120 7
0 23 1
0o 62 [
3 116 5
3 133 3

1974
40 108

Heterogeneity: 12 = 0.00; chi-square = 12.09; P = 0.79; 12 = 0%

Test for overall effect: Z = 5.87; P < 0.001

Total

58
a5
45
78
180

1.7
3.0

14
12
230
16
7.9
13
59
89
14
4.9
2.7
16.1
7.2
13

65
4.0
100.0

Relative Risk
(95% ClI)
M-H Random

0.95 (0.06-14.85)
0.15 (0.02-1.14)
Not estimable
0.21(0.01-4.37)
0.31(0.01-7.47)
0.22 (0.11-0.46)
0.05 (0.00-0.84)
0.32 (0.09-1.14)
3.11(0.13-75.26)
0.74 (0.17-3.23)
0.57 (0.17-1.87)
5.06 (0.25-104.63)
0.40 (0.08-1.99)
0.26 (0.03-2.27)
0.28 (0.11-0.67)
0.43 (0.11-1.62)
0.25 (0.01-5.79)
Not estimable
0.33 (0.08-1.34)
0.67 (0.11-3.96)
0.34 (0.24-0.49)

Favors Experimental

01 1 10

Favors Control
Group Group

Relative Risk (95% CI)
M-H Random

Figuye 3. Risk for adverse effects with probiotics.

Study, Year (Reference)

Arvola et al, 1992 (32)
Beausoleil et al, 2007 (33)
Bravo et al, 2008 (34)
Duman et al, 2005 (36)
Gao et al, 2010 (37)
Hickson et al, 2007 (38)
Kotowska et al, 2005 (39)
Lannermark et al, 2010 (40}
McFarland et al, 1995 (41}
Miller et al, 2008 (47)
Miller et al, 2008 (47)"
Psaradellis et al, 2010 (48)
Ruszczyriski et al, 2008 (43)
Safdar et al, 2008 (44)
Selinger et al, 2011 (50)
Surawicz et al, 1989 (45)
Thomas et al, 2001 (46)
Total (95% CI)

Total events, n

Experimental Group. n

Events

166

Total

61
44
a1
196

116
133
1783

Cen!fol Group, 11

Events

208

Heterogeneity: 2 = 0.03; chi-square = 13.27; P = 0.28; 12 = 17%
Test for overall effect: Z = 1.58; P = 0.11

Total

1638

Weight, %

189
26
25
1.0

22
07
20
07
388

24
22

260
100.0

Relative Risk
95% Cl)
M-H Random

Not estimable
1.07 (0.68-1.68) .
0.82 (0.20-3.46)
0.62 (0.16-3.04)
0.25(0.02-2.67)
Not estimable

Not estimable

1.04(0.22-4.99)

0.04(0.00-0.66) *—+——————

0.42 (0.09-2.64) =

9.11(0.49-167.88) —_—
0.90(0.72-1.12) ]

Not estimable
0.30 (0.06-1.35)
1.00(0.21-4.76) .

Not estimable
0.72 (0.51-1.01) -
0.82 (0.65-1.05) .

r T T T 1
001 o1 1 10 100

Favors Experimental  Favors Control
Group Group

Relative Risk (95% CI)
AM—H Random

M-11 = Manrel-1 laenszel.

*Miller and colleagues reported on 2 studics: the dosage of probiotic used was 3 times geeater than in the stuc

2

above.

I = Mantel-Haenszel.

ler and colleagues reported on 2 studies: the dosage of probioric used was 3 times greater than in the study above.

Johnston BC, et al.



ALTERNATIVE ANION-
BINDING RESINS

CHOLESTIPOL RCT AT HINES VA ILLINOIS

59 q 12 HOURS n=563
- ARek2aalHOURS x 14 DAYS

RS x 10 DAYS

OURS x 10 DAYS

ALL ANION-BINDING
RESINS MUST BE

: TAKEN 2-3 HOURS
APART FROM

| AL VANCOMYCIN

IIIIIIIIII




ALTERNATIVE

IV IMMUNOGLOBULINS

RETROSPECTIVE COHORT
UNIVERSITY OF PITTSBURGH
2001-2003
n=36
TREATMENT OF SEVERE €CDAD

VANCOMYCIN PO/METRONIDAZOLE IV/VANCOMYCIN PR (n=18)

\ £

VANCOMYCIN PO/METRONIDAZOLE IV/VANCOMYCIN PR

+
IVIG 200-300mg/kg (n=18)

IVIG + ANTIBIOTICS
. STANDARD ANTIBIOTI

N

COLECTOMY DEATH

Juang P, et al. A



ALTERNATIVE
FMT

ORAL

ENEMA
COLONOSCOPY

NASOENTERIC TUBE




ALTERNATIVE
FMT

SAMPLE INFECTIOUS AGENTS TO BE TESTED LABORATORY TESTS
C difficile Culture and toxin A/B test
Enteric bacterial pathogens Selective media culture

Ova and parasites Light microscopy
HBYV surface antigen
Anti-HCV antibodies by EIA
HIV 1 and HIV 2 Anti-HIV antibodies by EIA §
Treponema pallidum Plasma reagin test

Mattila E, et al.



ALTERNATIVE
FMT

REVIEW WITH POOLED ANALYSIS
12 STUDIES
n=182

TREATMENT OF SEVERE €DAD
FMT VIA COLONOSCOPY
\ £
FMT VIA NASOGASTRIC TUBE

p=0.162

FMT — COLONOSCOPY
B ~vT-NGT

100

p=1.00

CLINICAL CURE RECURRENCE

Postigo R,



ALTERNATIVE
FMT

META-ANALYSIS
11 OBSERVATIONAL STUDIES
n=273
TREATMENT OF RECURRENT OR REFRACTORY €DAD
ANTIBIOTICS + FMT

Garborg et al., 2000 —.— 0.83 (0.67, 0.93)
MacConnachie et al., 2009 =B 0.73 (0.45, 0.92)
Polak et al., 2011 ] 0.87 (0.60, 0.98)
Lund-Tonnesen et al., 1998 ] 0.83 (0.59, 0.96)
Kassam et al., 2010 R — 0.93(0.76

Kelly et al,, 2012 S — 0.92(0.75

Mellow and Kanatzar, 2011 ] 0.92 (0.64

Mattita et al., 2012 —.~ 0.94 (0.86

Rohlke ot al., 2010 SRR S 1.00 (0.82

Yoon and Brandt, 2010 —_— 1.00(0.74

CLI NICAL RESOLUTION Aas et al., 2003 = 0.83 (0.59,
245/273 (897 ) CO'"D"CdI S -@— o 10.89(0‘84

0.4 0.6 0.8 1.0 1.2
Clinical resolution rates (95% confidence interval)

Kassam Z, et al.




€T INAMSTERDAM
2008-2010
n=43
TREATMENT OF

RELAPSE €DAD
DONOR-FECES INFUSION
+ VANCOMYCIN (n=17)

500mg PO QID X 4-5 DAYS + BOWEL
LAVAGE WITH 4L OF MACROGOL SOLUTION

(KLEAN-PREP) ON THE LAST DAY OF
ANTIBIOTIC TREATMENT + INFUSION OF A
SUSPENSION OF DONOR FECES THROUGH A

NASODUODENAL TUBE THE NEXT DAY

\ £
VANCOMYCIN (n=13)

500mg PO QID X 14 DAYS
\ £

VANCOMYCIN + BOWEL
LAVAGE (n=13)

500mg PO QID X 14 DAYS + BOWEL

LAVAGE WITH 4L OF MACROGOL SOLVUTION
(KLEAN-PREP) ON DAY 4 0R S5

ALTERNATIVE

100+
90+
80
70
60+
50+
40
30+
20+
104

Percentage Cured without Relapse

P<0.001

DIARRHEA
CRAMPING

BELCHING
ALL RESOLVED <3 HOURS

P=0.003

93.8

30.8

23.1

First Infusion
of Donor Feces
(N=16)

Infusion of Donor
Feces Overall
(N=16)

Vancomycin
(N=13)

Vancomycin with
Bowel Lavage
(N=13)

van Noo
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PREVENTION

RECOMMENDATIONS

JUDICIOUS ANTIBIOTIC USE
WASHING HANDS WITH SOAP & WATER
BARRIER PROTECTION
RAPID DETECTION & NOTIFICATION

CONTACT PRECAUTIONS UP TO 48 HOURS AFTER RESOLUTION

DISPOSABLE EQUIPMENT
EARLY ISOLATION
CLOSING LID IN TOILET BEFORE FLUSHING
DISINFECT SURFACES & INSTRUMENTS

CDC. Wwwcdcgov/ha/organsms/Athtm




Defined daily doses in hospital inpatiants

ENGLAND

PREVENTION

—@— Cephalosporin doses
—i— Fluoroguinolone doses
O

CDI in »65-year-olds

7,000,000 60,000
a0
6,000,000 O 0 | 50,000
5,000,000 Among all CDI:
- MAP1 strain: 21% — 40,000
- Cephalosporin use: 10%
4,000,000 - \D\,‘ - Quinolone use: 4%
— 30,000
3,000,000 e
O
o — 20,000
2,000,000 4 Among all CDI: Among all CDI: o
- NAP1 strain: 55% - NAP1 strain: 36%
1.000.000 — - Cephalosporin use: 17% - Cephalosporin use: 12% — 10,000
! ! - Quinclone use: 12% - Quinclone use: 3%
0 T T ‘l\\‘ T T T T 0
2004 2005 2006 2007 2008 2009 2010 2011

Year

spjo-iead-59< Ul sased 1D (v2+VH) |1e Jo Jaquny

Ashiru-Oredope D, et al. J Antimicrob Chemother 2012
Wilcox MH, et al. Clin Infect Dis 2012

Public Health England: Epidemiological Data Clostridi

Gould C, McDonald LC. UptoDate 2014
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P = 00005

Before After

Hamd Wash (N=6(2)

£ =001

Before After

Hand Wash {(N=30)

PREVENTION

RET AT CASE WESTERN OHIO
€. DIFFICILE CONTAMINATION AND SPORES ON HANDS

=085

Before Adter

Alcohol Rub (N=59)

=093

Before After

Alcohol Rub (N=30)

SOAP + WATER
A £
ALCOHOL RUBS

RANDOMIZED CROSSOVER COMPARISON
10 VOLUNTEERS WITH HANDS
EXPERIMENTALLY CONTAMINATED BY
NONTOXIGENIC €. DIFFICILE

TABLE 1. Mean Clostridium difficile Colony Counts after Different
Hand Hygiene Interventions According to the Whole-Hand Protocol

Mean count (95% CI),

Intervention log,, CFU/mL
Warm water and plain soap 1.99 (1.80-2.09)
Cold water and plain soap 1.90 (1.58-2.22)
Warm water and antibacterial soap 2.31 (2.04-2.58)
Antiseptic hand wipe 3.25 (3.04-3.45)
Alcohol-based handrub 3.74 (3.40-4.07)
No intervention 3.82 (3.54-4.10)

NOTE. CI, confidence interval; CFU, colony-forming unit.

Kundrapu S, et al. Infect Control

idemiol 2014
Oughton MT, et al. Infect Control i

| 2009
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TREATMENT OR
PROPHYLACTIC TYPE

ANTIBIOTICS

MICROBIOTA SUPPLEMENTS

PASSIVE IMMUNIZATION

VACCINES

ANTIBIOTIC INACTIVATION

PRODUCT

Cadazolid
Surotomycin

SMT19969
CRS3123
FMT

SER109
VP20621

MK3415A
CDiffense

Adjuvanted vaccine
1C84
SYNO004
DYANVA Y

SPONSOR

Actelion
Cubist

Summit Corporation
Crestone
Rebiotix

Seres Health
Shire

Merck (MSD)
Sanofi Pasteur

Pfizer
Valneva
Synthetic Biologics

Da Volterra

CLINICAL PHASE

111 (NCT01987895)
111 (NCT01597505)

11 (NCT02092935)

I (NCT02106338)
11 (NCT01925417)

Il (not registered)
11 (NCT01259726)

111 (NCT01513239)
111 (NCT01887912)

Il (not registered)
I (NCT01296386)

I (not registered)

I (NCT02176005)

Ivarsson ME, et al. Drug Disc



http://clinicaltrials.gov/show/NCT01987895
http://clinicaltrials.gov/show/NCT01597505
http://clinicaltrials.gov/show/NCT02092935
http://clinicaltrials.gov/show/NCT02106338
http://clinicaltrials.gov/show/NCT01925417
http://clinicaltrials.gov/show/NCT01259726
http://clinicaltrials.gov/show/NCT01513239
http://clinicaltrials.gov/show/NCT01887912
http://clinicaltrials.gov/show/NCT01296386
http://clinicaltrials.gov/show/NCT02176005
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