rrrrrrrrrrrrrrrrrrrrrrrr

! 'éwﬁ ﬁpg]xm ‘”"—;’E?/x }\]}m\’f’v

BEEAY
EH B REHFHE

EY~



PDF Compressor Free Version

Bl 5% P b

D

WE@@
£ 7 '\)\
AFAHER 6 2B Y
AEMATRIN SHERE 1
FEHER R
AMERERIRE  BHE AT 1

AR FEMIASRE OV S
B3y MYARERT

o MO 11 AR
G EREPNL



- B A& 6 X A 2 A )




[[EE 4% B i ]

PDF Compressor Free Version B Pre g 2= o, > BRFEZK ~ BRK ~ B3 » EEB/$
BIEH > EEREREGNES  HEEREFNER
i’ﬁﬁﬁ%%ﬁ%ME’mWEmﬁﬁﬁAEME

RRIZEEtRED - EEEMRIRE N FTEHNAR - TE

bR T EE@RmAEER « Bk BRIARRtWEER

FRIEBRIRAN2RRER - FHZENEEERE « BAKNE

: EHEE -
%& T B FR BBt A BRIER  BEERRAEHIHBRIL

KRIEMEB R ERZ - ZaEBET ERGER - B
% EEFE RIS -
HERIBED #REIZ #RUIZEEERED

S

g, o X £
b 2 %5



PDF Compressor Free Version

Clostridium difficile

CLOSTRIDIUM DIFFICILE INFECTION  FEVER, CRAMPY ABDOMINAL PAIN, DIARRHEA ==

C. DIFFICILE CONTAINS ENDOSPORES THAT _
CAN SURVIVE THE ACIDITY OF THE STOMACH C. DIFFICILE FLOURISHES o
AND REACH THE LARGE INTESTINE : WITHIN THE COLON

‘\.,

\

. =] CAUSE MUCOSAL
A [ DAMAGE

WYY AYVYYYYVI NNWYWM\ANWNW\WM IVYY
THE NORMAL GUT FLORA IS ALTERED
BY BROAD-SPECTRUM ANTIBIOTICS, MOST
NOTABLY CLINDAMYCIN, CEPHALOSPORINS,
AMPICILLIN, AMOXICILLIN, AND
FLUOROQUINOLONES

WWW.MEDCOMIC.COM

\- INFECTIOUS CAUSE

TOXINS A& B |

. PSEUDOMEMBRANOUS COLITIS:

o4 ?  YELLOWISH PLAQUES FORM q
[ oo OVER DAMAGED EPITHELIUM

MOST COMMON

OF NOSOCOMIAL
DIARRHEA

© 2017 JORGE MUNIZ
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DEADLY DIARRHEA;

CAUSES IMMENSE SUFFERING, DEATH

-

IMPACT

@00 00
e 0000
Comes back at least once in about 1in 5 patients who :IinitpeopIgGSandoldadiedwlmmamonmof
Caused close to half a million illnesses in one year. get C. difficite. C. difficife infection diagnosis.

People on antibiotics are 7-10 times more likely
to get C. difficile while on the drugs and during the - Being in healthcare settings, espedially hospitals or - More than 80% of . difficile deaths occurred in
month after. nursing homes. people 65 and older.
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Bundles for Prevention of C. difficile Infection (CDI)
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A

( Antimicrobial N
and Drug
Management
Bundle
*» Evidence-based

management

and treatment
e Judicioususe of
all antibiotics
e« Robust A.S.
program
led by
pharmacv and
physician
champion (ex.
hospitalist)
e Assessuse of
probiotics
e Agsess use of
proton pump
inhibitors
» Educate
providers and
patients

fw\

e Early
Recognition:
Simple
Diagnosis

= Testing criteria

e Proper
collectionand
handling of
specimens
(timeframe and
temperature )

e Appropriate
testing
o PCR
o Antigentoxin

assay

e Retesting
criteria
o No testing for

cure

—

¢ )

Cleaning Bundl
¢ Environment
e Equipment
o ID C. diff
contaminated
equipment for
cleaning
e Daily cleaning
e Terminal
cleaning
e Use of checklist
e Appropriate
dwell time for
cleaning
solutions
e Competency
assessment

"’/r Practice Bundle\
e Early isolation
= Contact
Precautions
o Gowns

o Gloves
o Signage
o Hand Hygiene
with soap and
water
* Equipment
o Awvailable
o Dedicated
o Disposable
o Disinfected if
reusable

( People Bundle
o Administrative
support
Competency
Compliance
Coach
Commumicate

@ & & @ @

Involve and

educate

patients/’

families

e Educateall
staff

e Collaborative

efforts beyvond

the hospital




_SPREAD

Touching undlean surfaces, espedially those in
healthcare settings, contaminated with feces from an
infected person.

. Wear gloves and gowns when

: _ treating patient with C difficife.
* toprevent spread. - with C difficile. - doesn't kill C. difficife.

http://www.cdc.gov/HAl/organisms/cdiff/Cdiff_infect.html

- Failing to notify other healthcare fadlities when patients
- with C difficife transfer from one fadility to another.

- patients are treated.

® . 'e

- (ean room surfaces with EPA-

- approved, spore-killing disinfectant
- (such as bleach), where C difficile

U.S. Department of

Health and Human Services
Centers for Disease

Control and Prevention
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Table 1. Diagnostic Tests for Toxigenic Clostridium difficile®
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Tests by Type and
Method Target(s) Characteristics
Gold standards
Toxigenic Toxigenic Reference standard
culture C difficile Difficult to perform
Time consuming (24-48 h)
Cell Toxins Reference standard
cytotoxicity A or B® Highly sensitive for toxin compared with EI1A
assay Difficult to perform
Time consuming (24-48 h)
Rapid diagnostic
tests
EIA GDH GDH alone insufficient for diagnosis (must be
paired with a test for toxin)
Rapid
Variable sensitivity and specificity
ElA Toxins Rapid
AorB® Variable sensitivity and specificity
NAAT Rapid but more expensive than EIA
Highly sensitive and specific for presence of
toxigenic C difficile
May increase detection of colonization and
not true CDI
RT-PCR tcdB or tcdA-negative/tcdB-positive strains can
tcdC genes  cause disease
LAMP tcdA or tcdA-positive/tcdB-negative not well
tcdB genes  described in human disease

Caution required in interpreting negative
results based on tcdA testing alone by LAMP
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Approach to diagnosis of Clostridium difficile

Patient with diarrhea and risk factor{s) for C. difficile infection

¥

Send stool for

= GDH antigen test (EIA)
= Toxin A and B test (EIA)

GDH positive
Toxin positive

Y

v

v v

GDH positive
Toxin negative

GDH negative GDH negative
Toxin positive Toxin negative

v

Y

Indeterminant result

\d

Perform PCR for tcdB and tcdC genes

1

|
PCR positive

¥

Testing consistent with C. difficife infection

I
PCR nagative

B -

Testing not consistent with C. difficila infection

©2016 UpToDate’
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TEST SENSITIVITY SPECIFICITY COMMENT
(%) (%)

Cell cytotoxicity 77-86 97-99 Less sensitive of two
“gold standards”
compared with toxigenic
culture

Taxigenic culture for C. 95-100 96-100 The more sensitive of two

difficile “gold standards”

gold standards
—>discovery of
C. difficile + toxins

Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases, 8th ed.
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TEST SENSITIVITY SPECIFICITY COMMENT

EIA for taxins A and B Versus cell cytotoxicity
Versus toxigenic culture
EIA for GDH Compared with stool
culture for C. difficile
MNucleic acid 88-100 88-97 Most sensitive rapid
amplification test (PCR single test available but
and LAMP) also most expensive
Two-step GDH 56-91() 81-97 Discrepancy between
Three-step GDH testing 83-100 93-100 GDH and taxin testis

13%-19%.

Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases, 8th ed.
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TEST SENSITIVITY SPECIFICITY COMMENT

(%) (%)
EIA for taxins A and B 67-92 93-99 Versus cell cytotoxicity
60-89 93-99 Versus toxigenic culture
EIA for GDH 71-100 67-99 Compared with stool

culture for €. difficife

MNucleic acid Most sensitive rapid
amplification test (PCR single test available but
and LAMP) also most expensive

Two-step GDH 56-91() Discrepancy between
Three-step GDH testing 83-100 GDH and taxin testis
13%-19%.

Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases, 8th ed.
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2013 Annual Report for the Emerging Infections Program for Clostridium difficile Infection

Im 2013, a total of 16,379 cases of C. difficile infection {CDI) wera reported to the Emerging Infections Program
(EIP) in 36 counties in 10 U5 states (California, Colorado, Connecticut, Georgia, Maryland, Minnesota, Mew
Mexico, Mew York, Oregon, and Tennessee).

Table 1. Reported Number of CDI Cases and Crude Incidence by 5ex, Age Group, Race, and Epidemiologic
Classification®

Demographic  Population 2l Community Associated Healthcare Assoclated All CDI

Characteristic Year of Age cDi CDl

_ Male 5663849 2401 4239 4308 7606 6709 11845

| Female | 5889106 4040 6BAD 5630 d20.}ech | .iod.=d

Agegroup | | |

ok L ) 434 2820 13 Tasi J Dot L ok

e i e e s L el e bt =
Aol yeare | J0WRod L2003 L6758 L 246§ o273 3 9608 L lalal
sobygals | dMledss | ol } Meladn | OB 435,29 5 | e00.71

Race E— |

[EaRInic ARGl e e il S e B U

|_ Nedwilte _L__dstiuls i __Jdab | 3. 68 L _—2di7 _J_ G508 J_.o3id L des |

IEt bk Lo ! =20 LR L

“The épidemiulﬂgirz classification was statistically im puted for 0.6% of the observed CDI r:as'e's',"é'nﬂ race was
statistically imputed for 21.8% of the observed CDI cases. The weighted frequency of cases in Colorado

and Georgia were based on 33% random sampling.

" Cases per 100,000 persons.

Centers for Disease Control and Prevention
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Case No. (%); case/100,000 patient-days (NTUH/ NCKUH?/ NTUH? /MOHWTH?)

- - - - - - - - - - - - - - - - - - D D D D D D S S S - S D D D S . W D D S S D D D G S S S S S S S D . . .- .

Medical ICUs - 23 (22.1); 110.6 /790 2006 /2010 /2012 /2013
Oncology wards - 29 (33.7); 66.7 / 42

Infection ward - 10 (11.6); 105.0 / 18

Nephrology ward - 8 (9.3); 59.4

Gastrointestinal ward - 6 (7.0); 25.1

Other medical wards - 10 (11.6); 12.0

Overall- 101.2/42.6/45/42.4 per 100,000 patient-days
(3.4 cases/29.0 per 1,000 discharges)

*53.8 cases/100,000 patient-days in a large teaching hospital in Singapore, 2003
- Pathology 2007;39:438-42

J Microbiol Immunol Infect 2006:38:242-81: 2010;43:119-252; 2012;45:287-953
PLos One 2013;8(7):e695774

17
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cases/100,000 patient-days
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MMH 2014 C. difficile infection

* 672 cases Toxin rapid test and culture

 Culture positiverate: 46/672

* Toxin positiverate: 153/672

 ToXin positive cases, culture positive rate: 38/153= 24.8%
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Why

* BEPRIR A KR
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medium
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Why

* Toxin {57 M (32 > 1SEEES
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Up-regulates TedE Toxin A Inhibits
Toxin B ‘ oo

toxins A and B Lysis of cytoplasmnc membrane transcription

. ‘ ﬁ
TR Y Al " ’ -
. "' -« " ) f &N Ned. T
) e
i - Toxin release T,

Clostridium difficile outbreaks: prevention and treatment strategies.
Martinez FJ, Leffler DA, Kelly CP - Risk Manag Healthc Policy (2012)
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Reller ME, Lema CA, Perl TM, Cai M, Ross TL, Speck KA, Carroll KC. 2007. Yield of
stool culture with isolate toxin testing versus a two-step algorithm including
stool toxin testing for detection of toxigenic Clostridium difficile. J. Clin.
Microbiol. 45:3601-3605.
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155% 2.

TEST SENSITIVITY SPECIFICITY COMMENT

(%) (%)
Two-step GDH 56-9() 81-97 Discrepancy between
Three-step GDH testing 83-100 93-100 GDH and toxin testis

13%-19%.



PDF Compressor Free Version

Diagnostic  True positive  False positive  False negative Sensitivity(%) Specificity(%) Predict value Youden
metnod Positive(%)  Negative[% Index (%)
}
Veda 12 3 10 27 54.5 90.0 20.0 73 44.5
QUIK CHEK 18 0 L 30 81.8 100 100 88.2 81.8
dedicio 9 0 13 30 40.9 100 100 69.8 40.9
NADAL 9 1 13 29 40.9 96.7 20 69 37.6
*VIDAS 13 0 3 30 86.4 100 100 90 B6.4

* ELISA,
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Table 3. Comparing of culture medium in C. difficile growth

Diagnostic  True positive  False positive  False negative True sensitivity(%)  Specificity(%) Predict value Youden
method negative Positive(%) _ Negativel% Index (%)
)
CCFA & 0 16 30 27.3 100 100 65.2 27.3
AnPEA (5] Q 16 30 273 104 100 b5.2 271.3
CLO agar 15 Q 7 30 68.2 100 100 8l.1 68.2

Chrom 12 0 10 30 54.5 100 100 75 54.5



(Fig.1) The ROC curve of all examination

Sensitivity

PDF Compressor Free Version

T T
oag 02 0.4 0.5 0.8 1.0

1 - Specificity

Diagonal segments are produced by ties,

Source of the
Curve

Veda
quicikcheck
dedicio
= ADAL
Vidas
— CCFA
AnRFER
CLO
CHROM
—Reference Ling

[
Area Under the Curve
Asymptotic 95%
Confidence Interval
Test Resuit Asymptotic)| Lower Upper
Variable(s) Area Std. Emoré| Sigt Bound Bound

Veda 0.723 0.075 0.006 0.575 0.870
aucikcheck 0.909 0.050 0.000 0.811 1.000

dedicio 'l].?l]i.".t D.D?é .ﬂ1i D.Eﬁé 0.857
NADAL ﬂ.ﬁEl.] D.D?Q:] ﬂ.ﬂ'ﬂ:' D.53f!:ll 0.842
Yidas 0.932 D.D-MI 0.000 0.5346 1.000
CCFA D.‘EEE D.DE‘J. U.Dﬁé D.J‘l?i;' 0.796
AnEEA D.'E?:Iéi D.DE']I U.Dgé D.a‘-i?i;' 0.796
CLO 0.841 D.Dﬁé ﬂ,ﬂl]ﬁ D.?‘ETI;' 0.965
CHROM 0.773 0.072 0.001 0.631 0.914

The test result variableds): Veda, gucikcheck, dedicio, NADAL, Yidas,
CCFA, AnPEA, CLO, CHROM has at least one tie between the positive

actual state group and the negative actual state group. Statistics may be
biased.
a. Under the nonparametric assumption

b. Mull hypothesis: frue area = 0.5
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