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C. difficile — General Microbiology

Anaerobic;

Gram-positive or Gram-variable bacilli;
Spore-forming;

Produces at least 2 toxins, toxin A and toxin B
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C. difficile - Spores
Spores represent a survival strategy

Resistant to heat, drying, pressure, and disinfectants

* Promotes bacterial survival in harsh environments, e.g.,
hospital environments

Resistant to many antibiotics
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Confusing terminology

- Antibiotic-associated diarrhea(AAD)
- C. difficile is only one cause
« Clostridium difficile-associated diarrhea(CDAD)
- diarrhea + positive stool test
- Clostridium difficile colitis(CDC)
- underlying pathologic process
+ Pseudomembranous colitis(PMC)
- endoscopic demonstration of exudative, lesions
- Toxic megacolon
- radiologic and surgical diagnosis

o

‘ Clostridium Difficile-Associated Disease

C. difficile - Epidemiology
Normal fecal flora of newborns
Detected in 2% of healthy adults
10-20% of elderly individuals colonized
20-40% of hospitalized patients colonized
Isolated from toilets, bedpans, floors

Accounts for 15%-25% of all antibiotic-associated
diarrheal episodes
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Figure 2. Yearly hospitalizations for Clostridium diffcile colitis in the United States. Numbers
represent patients with a primary or secondary diagnosis of Clostridium difficile.
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—— Clostridium Difficite Colitis in the United States: A Decade of Trends, Outcomes, Risk Factors for Colectomy, and Mortality after
Colectomy. JAm Coll Surg (2013) 217:802-812.
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CDAD Rates and Mortality Increase
in Parallel with Patient Age

Age |CDAD Rate per | Attributable 30-Day
(Years) (1000 Admissions | Mortality Rate (%)
<40 35 2.6
41-50 11.2 1.2
51-60 20.0 3.2
61-70 24.4 5.1
71-80 38.3 6.2
81-90 54.5 10.2
=90 74.4 14.0

Loo et al NEJM 2005;353:2442-9
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National Vital Statistics Report. Available at: http://www.cdc.gov/nchs/data/
nvsr/nvsr59/nvsr59_04.pdf.
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How C. difficile
Spreads.
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C. difficile - Antibiotics

Original (Incorrect) Hypothesis for C. difficile Hospital
Infection

High Risk Medium Risk Low Risk e
Acquisition Antibiotic(s)
Cephalosporins | Macrolides Aminoglycosides I I
Clindamycin Co-trimoxazole Metronidazole ﬁf@ I_’ —
Amipicillin/ Tetracyclines Anti-pseudomonal -— . ol
e icillins . Asympti tic C. C. difficile
amoxycillin penici difficile Colonization Diarrhea
Fluoroquinolones Rifampicin
Vancomycin
. - Pathogenesis of CDAD
Revised Hypothesis for CDAD Owens, CID, 2008, 46, $19-31
C. difficile C. difficile
acquisition acquisition
Antimicrabial(s) Asymptomatic
C. difficile
colonization

1

ool CDAD
Hospitalization

Acquisition of a toxigenic strain of C. difficile
and failure to mount an anamnestic Toxin A
antibody response results in CDAD.

c dlffi&i/é — Infection (CDI)
Outcomes

Excretion

Asymptomatic colonization of gut
Diarrhea

Colitis

Pseudomembranous colitis

Ileus

Toxic megacolon

Sepsis

Death

Clinical Presentation &&=

- Asymptomatic colonization

- Mild disease
- Non-bloody diarrhea
- Mild abdominal tenderness

- Severe disease
- Pseudomembranous colitis
- Paralytic ileus
- lleitis
- Toxic megacolon
« Ulcerative colitis
- Perforation(peritonitis)

- Ascites
24
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Testing Methods

REFH*E HEM R :
. difficile products :
ﬁzﬁ%ﬁiﬂgﬁg E + e e Toxins A and/or B
ﬁjﬁi éﬂﬁi&% +++++ +++ e Glutamate dehydrogenase (GDH),
3 23k Cell culture cytotoxicity assay (CCCA)
I 5 ++ ++
i ﬂﬂxﬁtﬂﬁ' Culture methods for the detection of toxin-producing
RRMAF +++ +++ C. difficile [toxigenic culture (TC)]
PCR ? ? Tests for C. difficile genes using PCR targets:
¢ 165 RNA
Ej] éﬂiﬂﬂﬁjﬁ)lﬂﬁ\f HH e o Toxin genes
il Ere EIANE3EA/B 4+ A+ * Genes for GDH

Leukocytosis and CDAD - Do Not Miss
this Clue to Possible Fulminant Disease

- Toxin A is a potent neutrophil chemoattractant

- CDAD found
in 16% of patients with WBC>15,000/mm?3
25% of patients with WBC>30,000/mms3.

Clin Infect Dis 2002;34:1585-92

- 58% of 60 patients with unexplained WBC >15,000/
mm?3 had CD toxin in stool.

AJM 2003;115:543-6

CDAD Case Definition CDHYETT
- Stool characteristic BT . H b
: ,'3'af',heah(m05t common) CEREAMER. ERER - EEE. EEHA, B
' ?A(sjls?)r«;i;fzd with toxic megacolon or ileitis A% - BRAMRER?
« Documented by radiology g : 7}<EE‘%ESF?§T o N Eﬁ?ﬂ&[ﬂﬁu?
-2 1 of the following LR SRR - HEBE
- Stool positive for: - HUERTT - ShEHATT
- C. difficile toxin - ERfEme
- C. difficile determined to be a toxin producer - AEE=
- Pseudomembranous colitis by: - LB E (fidaxomicin) ?
- Endoscopy - FIiEERR?
- Histological exam BRI
29
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Treatment of CDAD
- General principles

- Whenever possible withdraw the offending antibiotic

- Use oral antimicrobials whenever possible

- Be patient
-some improvement seen in first 2 days but mean time until
resolution of diarrhea is 2-4 days. Don’t call them nonresponders
until 6 days of therapy

- Treat for 10-14 days

- Avoid antiperistaltic agents

Relapsed Disease

- Due to spores that germinate in gut after withdrawal
of the antibiotic
- Happens in 20+ % of patients who initially respond.
Increased risk in
- Age > 65
« Increased severity of underlying disease
- Exposure to additional antibiotics after treatment
- Low serum IgG response to toxin A
- Half of relapses are actually re-infections
- Antibiotic resistance unlikely

+ Most patients will respond to a second course of the
same antimicrobial

14-12-3 Dr. Bijie HU 33

Management of recurrent CDI (RCDI)

- 19. The first recurrence of CDI can be treated with the same
regimen that was used for the initial episode. If severe,
however vancomycin should be used. The second recurrence
should be treated with a pulsed vancomycin regimen.
(Conditional recommendation, low-quality evidence)

+ 20. If there is a third recurrence after a pulsed vancomycin
regimen, fecal microbiota transplant (FMT) should be
considered. (Conditional recommendation, moderate-quality
evidence)

- 21. There is limited evidence for the use of adjunct probiotics to
decrease recurrences in patients with RCDI. (Moderate
recommendation, moderate-quality evidence)

- 22. No effective immunotherapy is currently available.
Intravenous immune globulin % IG) does not have a role as
sole therapy in treatment of RCDI. However, it may be helpful
in patients with hypogammaglobulinemia. (Strong
recommendation, low-quality evidence)

Am J Gastroenterol 2013; 108:478-498;

14-12-3 DrHU Bijie 34
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CDAD prevention and control
+ Hand hygiene
» Personal protective equipment (PPE)
» Environmental cleaning
» Use of care equipment

= Hand washing with soap and water or chlorhexidine
recommended

» Alcohol-based hand rubs are not effective in removing C.
difficile spores from hands, not be the only hand hygiene
measure when caring CDAD patients

= Patients and visitors strongly encouraged to wash their
hands with soap and water, especially before eating and
after using the toilet u

Infection Control and Prevention

+ 30. A hospital-based infection control programs can help
to decrease the incidence of CDI.

c ERAET R, AT AAKCDIA % £

- 31. Routine screening for C. difficile in hospitalized
patients without diarrhea is not recommended and
asymptomatic carriers should not be treated.

C R WA EABEGERAA, FAKEEARE. LA
Re#®k, LEFEA

- 32. Antibiotic stewardship is recommended to reduce the
risk of CDI.

cEB R E S E R, L ACDI A

Am J Gastroenterol 2013; 108:478-498;

- 33. Contact precautions for a patient with CDI should be
maintained at a minimum until the resolution of diarrhea.

- #CDlm AR aEAIG %, A %M 545

- 34. Patients with known or suspected CDI should be
placed in a private room or in a room with another patient
with documented CDI.

c 3t Bk REMCDIAA, 2EE A KL HACDIAHEAR 2

- 35. Hand hygiene and barrier precautions, including
gloves and gowns, should be used by all health-care
workers and visitors entering the room of any patient with
known or suspected CDI.

c AN I AEMCDIAAS QA ESARFRREL, &
REwFLifABMmE, QEFE. BEA.

Am J Gastroenterol 2013; 108:478-498;

- 36. Single-use disposable equipment should be used for
prevention of CDI transmission. Non-disposable medical
equipment should be dedicated to the patient’'s room and other
equipment should be thoroughly cleaned after use in a patient
with CDI.

- AWGCDIMEH, #A— kR, F—kHEAHS, RAA
FhAE A Bilh, AARLGLAMRE .

- 37. Disinfection of environmental surfaces is recommended
using an Environmental Protective Agency (EPA)-registered
disinfectant with C. difficile- sporicidal label claim or 5000
p.p.m. chlorine-containing cleaning agents in areas of potential
contamination by C. difficile.

c AR R AGERE, & AEPAE L6 s AR F T
dEH, #TREEDA % ‘i‘SOOOPPMfﬁ/‘i—ﬂ #]o

- 38. Although there is moderate evidence that two probiotics

(Lactobacillus rhamnosus GG and Saccharomyces boulardii)
decrease the incidence of antibiotic associated diarrhea, there
isfinsufﬁcient evidence that probiotics prevent C. difficile’
infection.

CRA RS IEEEAN, AEARTAGARKELE.

Am J Gastroenterol 2013; 108:478-498;

concordance of tional -ranked the ECDC guidance (PROHIBIT study group)
No test of cure’ Education of staff _Information for visitors Do not share thermometers Avoid electronic thermometers Stop AB treatment
(publication year) (medical devices in general) __ with disposable sheaths __as soon s possible.
ECDC (2008) Rec, U5 o) Rec (4 1, 20,45 Rec. (4 12,5, 4,5) Rec 05 b 20 Rec. (IA; 1b, 2b) Rec. (A; 1a)
(pat. specific IB)
Austria (2007) Rec.(®)  Rec. () Edcation i outbreaks Rec. & oat specfic (8] Nt excicty mentoned Rec. (1A)
Belgium (2008) Not explicitly mentioned Rec.
Denmark (2011) e v rectal hermameter Nt evpity mentioned
(pat. specific)
Finland (2009) Rec. Rec. Rec. (pat. specific) Not explicitly mentioned Rec.
France (2010) Rec. Rec. Rec. (pat. specific) Not expicitly mentioned
Germany (2009) Rec. Rec. Rec. (pat. specific) Not explicitly mentioned Rec.
Ireland (2008) Rec. Rec. Rec. Rec. (pat. specific) Not explicitly mentioned Rec.
Italy (2009) Rec.(A)  Rec.(A) Rec. (1A) Rec. (I8 (pat. specific) Rec. (1A) Rec. (1A)
Latvia (2007) Rec. Rec. (pat. specific) Not explicitly mentioned
Luxembourg (2007) (Pat. specific) Not explicitly mentioned Rec.
Malta (SHEA2008)  Rec. (B} Rec. (BIl) Rec. (8-l Rec. (B-ll) (pat. specific)  Not explicitly mentioned
Netherlands (2006) (Pat. specific)
Sweden (2006)
Switzerland (1995) (Pat. specific) 3
UK~ Engand (2008) Rec. (8) Rec. (A) (Pat. specific) (B) Rec. (B)
K — Scotland (2009) Rec. () Rec. (1A) Rec. (14) Rec. (1) [single use (18)] Rec. (18) Rec. (%)

Ecoc. 3 I Rec 't AB, antibiotic;

blank box, no statement identified for this measure.
Strength of recommendation indicated in parentheses. For the ECDC guidance, the strength of the Indicate.

Journal of Hospital Infection 87 (2014) 212e219

Country (publication year) Placing of patients

Single room isolation Cohorting
ECDC (2008) Rec. (IB; 1b, 2b)  Possible (IB; 1b, 4)
Austria (2007) Rec. (IB) Possible (IB)
Belgium (2008) Rec. Possible
Denmark (2011) Rec. Possible
Finland (2009) Rec. Possible
France (2010) Rec. Possible
Germany (2009) Rec. Possible
Ireland (2008) Rec. Possible
Italy (2009) Rec. (IB) Possible (IB)
Latvia (2007) Rec. Possible
Luxembourg (2007)
Malta (SHEA 2008) Rec. (B-lll) Possible
Netherlands (2006) Rec. Possible
Sweden (2006) Rec. (1) Possible
Switzerland (1995) Rec.
UK — England (2008) Rec. (B) Possible
UK — Scotland (2009) Rec. (IB) Possible (IB)

Journal of Hospital Infection 87 (2014) 212e219




Environmental Hand hygiene Surveillance
disinfecting agent Wearing of gloves Washing or disinfecting
Chlorine-based Rec. (IB; 2a, 2b, 2c) Washing (IB; 2a, 2b, 2c) Rec. (IB; 2b, 3b, 4, 5)
(IB; 2b, 2c, 4)
Sporicidal (IA) Rec. (IB) Disinfecting then washing (IB) Rec. (IB)
Chlorine-based Rec. Washing then disinfecting Rec. (mandatory)
Chlorine-based Rec. Washing then disinfecting
Chlorine-based Rec. Washing then disinfecting Rec.
Chlorine-based Rec. Washing then disinfecting Rec.
H;0; or chlorine Rec. Disinfecting then washing Rec.
Chlorine-based Rec. Only washing Rec. (mandatory)
Chlorine-based (IB) Rec. (IB) Only washing (IB) Rec. (IB)
Chlorine-based Rec. Washing or disinfecting with
chlorhexidine

Chlorine-based Rec. Only washing Rec.
Chlorine-based (B-1l) Rec. (A-l) Only washing (B-1Il) Rec. B-lll
Not specified Rec. Only washing
Peracetic acid Rec. Washing then disinfecting (1)
Mechanics of Rec. Disinfecting or washing with
cleaning more antiseptic soap
important

Chlorine-based (B)  Rec. (B) Washing then disinfecting (B) Rec. (B) (mandatory)
Chlorine-based (IB) Rec. (IB) Only washing (IB) Rec. (IB) (mandatory)

Journal of Hospital Infection 87 (2014) 212e219
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C. difficile — Antibiotic Risk

High Risk Antibiotics: Medium Risk Antibiotics:

Cefotaxime Meropenem
Ceftriaxone Ertapenem
Cefalexin Clindamycin (high dose)
Cefuro.mvme Co-amoxiclav
Ceftazidime .

- . Tazocin
Ciprofloxacin )
Moxifloxacin Erythromycin
Clindamycin (low dose) Clarithromycin

C. difficile — Antibiotic Risk

Low Risk Antibiotics:

Benzyl penicillin Gentamicin
Amoxicillin Metronidazole
Flucloxacillin Vancomycin
Tetracyclines Teicoplanin
Trimethoprim Synercid
Nitrofurantoin Linezolid
Fusidic acid Tigecycline
Rifampicin Daptomycin

Concordance of recommendations in national European guidelines for a selection of measures (PROHIBIT tudy group)

Placing of patients Environmental Hand hygiene Surveilance
disinfecting agent

Country (publication year)

Single room isolation __Cohorting Wearing of gloves __ Washing or disinfecting
ECDC (2008) Rec. (IB; 1b, 2b) _ Possible (I5; 1b, 4) Chlorine based _ Rec. (IB; 2a, 2b, 2c) Washing (B; 2a, 2b, 2¢) Rec. (B; 25, 3, 4, 5)
(85 2b, 26, 4)
Austria (2007) Rec. (18) Possible (18) Sporicidal (1A) Rec. (18) Disinfecting then washing (18) Rec. (I8)
Belgium (2008) Rec. Possible Chlorine-based  Rec. Washing then disinfecting  Rec. (mandatory)
Denmark (2011) Rec. Possible Chlorine-based ~ Rec. Washing then disinfecting
Finland (2009) Rec. Possible Chlorine-based ~ Rec. Washing then disinfecting  Rec.
France (2010) Rec. Possible Chlorine-based ~ Rec. Washing then disinfecting  Rec.
Germany (2009) Rec. Possible K0, 0r chlorine  Rec. Disinfecting then washing 3
Ireland (2008) Rec. Possible Chlorine-based  Rec. Only washing Rec. (mandatory)
Italy (2009) Rec. (18) Possible (18) Chlorine-based (18) Rec. (18) Only washing (18) Rec. ()
Latvia (2007) Rec. possible Chlorine-based  Rec. Washing or disinfecting with
chlorhexidi
Luxembourg (2007) Chlorine-based  Rec. Only washin
Malta (SHEA 2008) Rec. (B-1I) Possible Chlorine-based (B-1l) Rec. (A-) Only washing (8-l Rec. 8-l
Netherlands (2006) Rec. Possible Not specified Rec. Only washing
Sweden (2006) Rec. () Possible Peracetic acid Rec. Washing then disinfecting (1)
Switzerland (1995) Rec. Mechanics of Rec. Disinfecting or washing with
cleaning more antiseptic soap
UK — England (2008) Rec. (8) Possible Chlorine-based (B)  Rec. (8) Washing then disinfecting (8) Rec. (B) (mandatory)
UK — Scotland (2009) Rec. (18) Possible (18) Chlorine-based (18) _Rec. (1B) Only washing (18) Rec. (IB) (mandatory)

PROHIBIT, Prevention of Hospital Infection by Intervention and Training; ECDC, European Centre for Disease Control and Prevention; SHEA, Society for Healthcare Epidemiology of
America; Rec., recommended; blank bosx, no statement icentifed for this measure.
Strength of recommendation indicated in parentheses. For the ECDC guidance, the strength of recommendation and the quality of underlying evidence are Indicated.




