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Clostridium difficile infection

Wiep Klaas Smits’, Dena Lyras?, D. Borden Lacy®, Mark H. Wilcox* and Ed J. Kuijper’
Free available: http://rdcu.be/rOo1l
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PRIMEVIEW

CLOSTRIDIUM DIFFICILE INFECTION

nature [
REVIEWS Ll a8

C. difficile
is transmitted via
the oral-faecal route, with
spores being the main infectious
agent. Spores are ubiquitous
in the environment and can
enter the food supply
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>30% of patients who developed
community-associated CDI do
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One
result of
this cascade is the

DIAGNOSIS " 5 inactivation of Rho ¥,
- . a family proteins, causing

Given that individuals can be asymptomatically ., L ¥ . apoptosis an1d cytopathic »
colonized by C. difficile, diagnosis requires R TP L ‘rounding n_eﬂ‘e-:_ts of
a test for the presence of the bacteria and . colonepithelial .
another for the presence of bacterial toxins in -'.__ cells __.‘-
the faeces. For those with symptoms, these can i P
include mild self-limiting diarrhoea, fulminant The high mortality rates of have comorbidities, the additional hospital stay for patients with CDl is
colitis, pseudomembranous colitis, toxic CDl underline the sericus burden of CDI can greatly affect 8-127 days. which imposes economic
megacolen, bowel perforation, sepsis and/or consequences of the disease. As quality of life. Furthermore, in and persenal burdens on patients,
multiple organ dysfunction. patients are typically older and Europe. the median length of families and healthcare systems.
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Infections are commaonly treated with specific
antimicrobial agents that target the C. difficile
metabolically active vegetative cells (but not the
virtually inactive spores). In patients who have
recurrent episodes of CDI, faecal microbiota
transplantation can be an effective rescue
treatment. However, this procedure —in which

the faeces from healthy donors are processed and
transplanted into patients — is still being defined
and long-term results are unknown. Fulminant CDI is
& highly lethal disease (mortality rates of up to 50%)
that often requires total abdominal colectomy. Given
that the faeces of patients with CDI are rife with
spores, treatment should always be combined with
patient isolation to prevent the spread of C. difficile
or other enteropathogenic microorganisms.

Future therapies for CDI will probably involve
defined combinations of key gut microbiota
to restore the bacterial environment of the
gut. Treatments currently being explored also
include drugs to neutralize the C. difficile
toxins {including monoclonal antibodies), to
inhibit C. difficile proliferation and to prevent

off-target effects of antibiotic treatment on the
intestinal microbiota.

Article number: 1503 doi:10.1038/nrdp. 2015.XX; publizhed online }X Month 2015
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Mortality 10-15%
Recurrences in 20%

Antibiotics
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Human Clostridium difficile
infections in Europe: 123,997
(at least 6,000 deaths)

Costs: 3 billion € per year
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Since 2004; Exponential increase of CDI
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Archie CA Clements, Ricardo ] Soares Magalhdes, Andrew ] Tatem, David L Paterson, Thomas V Riley Le monnier, Med Mal Infect 2014.
Miao He, Nat Genet 2013.
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SURVEILLANCE AND OUTBREAK REPORT

Clostridium difficile PCR ribotypes 001 and 176 -
the common denominator of C. difficile infection

epidemiology in the Czech Republic, 2014

M Krutova *?, ] Matejkova !, E] Kuijper 3, P Drevinek 1, O Nyc t, Czech Clostridium difficile study group #
1. Department of Medical Microbiology, 2nd Faculty of Medicine, Charles University in Prague and University Hospital Motol,
Czech Republic
2. DNA Laboratory, Department of Paediatric Neurology, 2nd Faculty of Medicine, Charles University in Prague and University
Hospital Motol, Czech Republic
. Department of Medical Microbiology, Leiden University Medical Centre, Leiden, the Netherlands
. Members of the study group are listed at the end of the article o
Euro Surveill. 2016;21(29):pii=30296.

=

* 18 hospitals participated in CDI surveillance
* Mean CDI incidence was 6.1 per 10,000 bed days
* PCR ribotype 176 (29%) and 001 (24%) were most frequently found

[
%& v y L4 Poland

Germany
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Clinical features and characteristics

of Clostridium difficile PCR-ribotype 176
infection: results from a 1-year university
hospital internal ward study

Jiri Drabek!, Otakar Nyc?, Marcela Krutova??, Jan Stovicek', Jana Matejkova® and Radan Keil'

Drabek et al. Ann Clin Microbiol Antimicrob (2015) 14:55 Table 3 Comparison of clinical outcomes in patients
DOI 10.1186/s12941-015-0114-0 grnuped by isolated C. difficile PCR-I’ibﬂtYPE
Clinical outcome Ribotype 176 Other
(h=14) ribotypes
(n=13)
N % N %
| | Horn's index

w | £ | 1 77

2 3 214 6 461

//‘,\\\ ///_v_\\ i J 3 9 643 5 385

(\ - H\ 2 O 4 2 143 1 7.7

— - a0 Atlas score

. 1-2 2 154

3-5 3 214 4 308

6—7 9 643 5 385

@ 8-9 P 143 2 154

Recurrent CDI within 3 months 2 143 2 154

Fig.2 A Minimum Spanning Tree of C. difficile ribotype 176 isolates (Bionumerics v5.0, Applied Maths). The numbers in the circles represent C. difficile D]C ﬁrSt ep]gode [Y‘E‘S:l
PCR-ribotype 176 isolate number. The numbers in the lines represent the sum of tandem repeat differences between isolates

CDlin 8 weeks prior to admission (Yes) 1 71 1 77

Admitted to ICU (Yes) 3 214 3 23.1

Antibiotic treatment within 1T month 12 857 10 76.9

prior to admission (Yes)
Mortality within 3 months of first 5 357 2 154

CDI episode (Yes)




All-Cause and Disease-Specific Mortality in
Hospitalized Patients With Clostridium difficile
Infection: A Multicenter Cohort Study

y

Marjolein P. M. Hensgens,' Abraham Goorhuis,? Olaf M. Dekkers,* Birgit H. B. van Benthem,” and Ed J. Kuijper’

1Department of Medical Microbiology, Leiden University Medical Center; 2Departmen‘[ of Infectious Diseases, Academic Medical Center, Amsterdam:
*Department of Clinical Epidemiology and *Department of Endocrinology and Metabolic Diseases, Leiden University Medical Center; and “Centre for
Infectious Disease Control, National Institute for Public Health and the Environment (RIVIM), Bilthoven, The Netherlands
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= - "matched CDI patients (n=317)
(& --i"controls without diarrhea (n=317) * *
929 _Mcontrols with diarrhea (n=232) fOId INcrease 1In 30-dC(y
mortality
] 1 1 1 1 1 1 I 1
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 /11350 13.1%  319/1350 236%  401/1350 29.7% 497 /1350 36.8%
matched CDI patients 471317  14.8% 741317 23.3% 85/317 26.8%  109/317 34.4%
controls without diarthoea 17 /317 54% 311317 98% 51/317 16.1% 68 /317 21.5%
controls with diarrhoea 20/232 B6% 38 /232 16.4% 48 /1232 20.7% 63 /232 27.2%




ESCMID Guidelines 2016 /

European Society of Clinical Microbiology and Infectious Diseases: update
of the diagnostic guidance document for Clostridium difficile infection

M. J. T. Crobach’, T. Planche®, C. Eckert®, F. Barbut®, E. M. Terveer', O. M. Dekkers’”, M. H. Wilcox® and E. }. Kuijper' llT I ° h ° h
I) Department of Medical Microbiology, Centre for Infectious Diseases, 2) Departments of Clinical Epidemiology and Internal Medicine, Leiden University Medical Wo Ste p a go r I t m W I t
Center, Leiden, The Netherlands, 3) Department of Clinical Epidemiology, Aarhus University, Aarhus, Denmark, 4) Department of Medical Microbiology, St ° ° ° ”
George's Hospital, London, UK, 5) National Reference Laboratory for Clostridium Difficile, Paris, France and 6) Department of Microbiology, Leeds Teaching free tOXI n d ete Ct I o n I n Stoo I S
Hospitaks & University of Leeds, Leeds, UK
Step 1:
Step 1: Highly sensitive test. GDH and Tox A/B
Highly sensitive test: NAAT ol EIA

GDH positive, Tox
A/B negative

Positive test result

Both negative Both positive

Step 2: -
Highly specific test: No further testing - ) No further testing
Toxin A/B EIA required: CDI is Steﬁ:A(I?‘g?_‘FgaD' required: CDI is likely to
unlikely to be present be present

A v @test result @test result
S

CDl is likely to Clinical
be present evaluation: CDI --»  Perf v \!
' case _ . .
3&?;23?5 gf CDl is unlikely ICthﬁ"CDI
difficile is to be present evaluation:
possible or carriage of
(toxigenic) C.
difficile is
possible




Additional recommendations /

* CDI testing should not be limited to samples with a physician’s request

* Repeated testing during the same diarrheal episode is not recommended in
an endemic situation

* Repeated testing after a first negative sample during the same diarrheal
episode may be useful in cases with ongoing clinical suspicion during an
epidemic situation

* In case of outbreak situations, we recommend to perform toxigenic culture
and molecular typing of recovered isolates

CDI diagnostics 11 23-mei-17




CT value (cycles)

PCR cycle thresholds serve as reliable predictor of toxin
presence in Clostridium difficile infection
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CT cut-off PPV (%) NPV (%)
value

ECCI 70.0°

21.1
22.0

64.5
66.3
69.2
72.7
75.7
84.3
85.6
88.8
90.7
92.0
91.1

CT cut-off PPV (%) NPV (%)
value

XX 1000

73.2
74.5
74.5
78.4
80.4
84.3
85.3
93.8
94.9
98.1
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Role of the laboratory

Diagnosis of diarrhoea in patients hospitalized > 3 d.

CDI requested by
physician

CDI not requested

N. of stools 258 138

CD toxin + 22((8.5%)

enteric pathog. 1 (Shigella)

Testing for Clostridium difficile Without Physicians Request Improves Diagnosis of C. difficile-Associated
Diarrhea. N.Vaessen, E.van de Vorm, H.Endtz, |.Spijkerman, H.Gerritsen, Ed J.Kuijper. ICAAC 2004,
Washington DC




Local and national surveillance is the basis for CDI /

Hospital surveillance

e 27 hospitals

e All hospitalized patients >2 years old with a positive
toxin test for C. difficile

e Patient data linked to PCR ribotypes

—» Incidence rates, clinical characteristics, circulating
ribotypes and clusters

wiww Zorgatias. nl

Outbreak investigation
e All Dutch health-care facilities n>155
e PCR ribotyping for outbreaks/severe cases

e Support with epidemiological and molecular
(MLVA) analysis

—> Outbreaks and transmission routes

wwew. zorgatlas nl

All Dutch hospitals




5-year overview

N=4,399 patients, 51% female, 70% on antibiotics before infection
33% onset at home, 61% inhospital

18% recurrent infection (lab confirmed)

24% severe infection

N=465 overall mortality (13.3%)

C. difficile ribotypes found though sentinel surveillance in 26 acute
care hospitals in the Netherlands, July 2009 - December 2014 (n=3434).

100%

0%
Type 001 (n=522)
B Type 014/020 (n=508)

80%

70% - B Type 078/126 (n=452)

— B Type 027 (n=96)

Unknown type (n=307)
Other types (n=15439)

Relative percentage of type per quarter

2010 2011 2012 2013 2014
Quarter of year




Recent updated results /

Surveillance period (May-May) 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016
Incidence
per 10.000 patient-days 2,7 2,8 2,9 2,9 2,9 3,0 3,1
Location of onset
within healthcare facility 63% 73% 69% 63% 64% 59% 58%
at home 37% 27% 31% 37% 36% 41% 42%
Course and outcome
Severe CDI 28% 20% 27% 25% 21% 24% 21%
Uncomplicated course 66% 86% 87% 88% 87% 86% 89%
Deaths contributable to CDI 4% 3% 4% 2% 3% 4% 2%
PCR ribotype 027
Prevalence 4.2% 2.4% 2.3% 3.4% 3.2% 0.7% 1.2%
N reported 027 outbreaks-sentinel
surveillance 1 1 0 1 0 0 0
N reported 027 outbreaks-ad hoc typing 2 2 1 2 5 1 0

Jaarlijkse bijeenkomst CDI surveillance



Conclusions National Reference Laborator

* Most frequent types are Type 014/020 and 001
* C.difficile types 078 as third most frequently found

* C. difficile Type 078 associated with complicated course




Ribotype 078 patients compared to others /

078 CDI Non-078 CDI
(n=493) (n=3,263) Risk ratio or P-value

% (95% ClI) % (95% Cl)  RR (95% Cl)

Age
< 18 years 1.2% (0.2-2.2) 2.9% (2.3-3.4)
18-65 years 30.8% (26.7-34.8) 32.0% (30.4-33.6)
65-85 years 56.4% (52.0-60.8) 51.2% (49.5-53.0) o
> 85 years 11.6% (8.8-14.4) 13.9% (12.7-15.1)
Female gender 50.7% (46.3-55.1) 51.2% (49.4-52.9) 0.99  (0.90-1.09)
Hospital service
Medical 68.8% (63.2-74.3) 71.6% (69.6-73.7)
ICU 55%  (2.8-8.2) 4.3%  (3.4-5.2) P=.517
Surgery 25.7% (20.5-30.9) 24.1% (22.1-26.0)
Previous CDI (>8 weeks) 29.6% (24.3-35.0) 23.1% (21.2-25.0) 1.28  (1.05-1.57)

Community-onset of symptoms 37.3% (32.9-41.6) 33.1% (31.5-34.7) 1.13 (0.99-1.28)

Antibiotic therapy prior to CDI 71.1% (66.7-75.5) 71.2% (69.5-72.9) 1.00 (0.93-1.07)

| |
Severe CDI 30.3% (26.1-34.6) 23.7% (22.2-25.3)| 1.28 (1.10-1.49)|




Clinical and Microbiological Characteristics of Clostridium
difficile Infection Among Hospitalized Children in the
Netherlands

Sofie M. van Dorp,"® Edela Smajlovi¢,"® Cornelis W. Knetsch,! Daan W. Notermans, Sabine C. de Greeff,? and Ed J. Kuijper'

'Department of Medical Microbiology, Leiden University Medical Center, The Netherlands; and “Centre for Infectious Disease Control, the National Institute for Public Health and the Environment,

Bilthoven, The Netherlands L. . . ®
Clinical Infectious Diseases™ 2017;64(2):192-8
Table 1. Clinical Characteristics and 30-Day Outcome of Children With

Clostridium difficile Infection Compared With Adults

Patient Demographics and Pediatric Cases, Adult Cases,
Course of CDI n =135 (%) n = 4556 (%) 17 hospita|s in the Netherlands,
Age category. y sentinel surveillance
2-5 41 (30.4) -
6-9 26 (19.3) -
10-13 30 (22.2) s
14-17 38 (28.1) - : vn) Lo
Male gender 74 (54.8) 2209 (48.5) o A w : //
Previous CDI N\ U9 ed\& =
Yes, clinical presentation only 12 (1.2) 173 (6.5) <.\ i
Yes, clinical presentation and 19° (23.2) 474 (17.8) & .- EM A" O™y
positive test o /,"','&?""\, \s\ N
No, no clinical presentation 42° (51.2) 1408 (52.9) = C N W -
No, negative test 207 (24.4) 608 (22.8) | -] \’\ v 5, =
Days to diagnosis of hospital- 2 (1-8) 2 (1-6) < [© )@ Q= il
onset CDI° I m ) - P o
Community onset of symptoms 74 (54.8) 1480 (33.2) gl

Prior antibiotic use® 719(670) 2674 (70.2)
Severe CDI * Type 265 was frequently found...

30-day outcome * TcdA negative, TcdB positive
Complicated course 37 (3.1) 568 (15.4)

Overall mortality {20) 50 | *75% highly related, no clusters

CDI-related mortality 0" (0) @




Table 2. Polymerase Chain Reaction Ribotype Distribution of Community Onset and Healthcare Onset Clostridium difficile Infection in Hospitalized
Children Compared With Hospitalized Adults in the Netherlands

Children Adults®
Polymerase Chain
Reaction Ribotype CO, n =53 (%) HO, n = 45 (%) CO, n = 1182 (%) HO, n = 2391 (%)
001 2 (3.8) 3(6.7) 105 (8.9) 427 (179)
002 6 (11.3) 2(4.4) 76 (6.4) 148 (6.2)
005 6 (11.3) 2(4.4) 54 (4.6) 105 (4.4)
014/020 8 (15.1) 4 (8.9) 179 (15.1) 359 (15.0)
027 - - 24 (2.0) 70 (2.9)
078/126 4 (75) 11(2.2) 176 (14.9) 302 (12.6)
087 2 (3.8) 2 (4.4) 18 (1.5) 34 (1.4)
106 4
o)
Other types 3) 405737.3)

Unknown - 3(6.7) 125 (11.2) 161 (6.7)




Question to the audience

“When do you test for CDI in a patient with diarrhoea
who visits the general practitioner?”

ORIGINAL ARTICLE

Diarrhoea in general practice: when should a Clostridium difficile infection
be considered? Results of a nested case-control study

M. P. M. Hensgens', ©. M. Dekkers™, A. Demeuemeester®, A. G. M. Buiting®, P. Boembergen®, B. H. B. van Benthem’, 5. Le
Cessie™ and E. ]. Kuijper"

|} Department of Medical Microblology, 2) Department of Cindca Epddemiology, 3) Department of Endocrinology and Metabolie Diseases, LUMC, Laden

4} Stichting Huisartten Laboratonium, Etten-Lewr, 5) Lobonatory for Medica Microblology and Immunobgy of the 5t Ellsabeth Hospdtal, Tlburg, &) Loboratory of
Clical Microbdolopy and Infectibus Diseases, kaly Mindeken, Dwolle, T7) Centrum Infedie nektebestrijding (Centre jor Infeaiows Disease Control: Gib),
Rikzimtiniwt voor Vaolksperondheld an Millsy (Natlonal Institute for Public Health and the Erviranment; RIVM), Blthoven and B) Department of Medical
Statstis, LLIMC, Ledden, the Metheands




Leiden Study

CMI; Study CDI among patients with diarrhoea visiting a general practitioner
3 laboratories = >800 general practititioners = 2,810,830 patients

Inclusion in cohort
» Diarrhoea & faecal sample to laboratory
» Age >2 years

» No prior positive test for C. difficile in this study

Diagnostics

» 1 center: cell cytotoxicity assay
» 2 centers: EIA CDI
» All centers: PCR for other pathogens

N N



CDl vs other pathogens

» CDI occurs in 1.5% of all patients with diarrhoea and a diagnostic test request

» In Tilburg: 1.8% positive, 1.4% with C. difficile as only pathogen.

Samples
(N=12714)
no. of % of all rate per 10,000 no. of
cases samples person years samples
(95% CI) tested
Female gender 7302 57.4%
Age, mean (xsd) 41.3 (23.2)
Pathogen detected 2786 21.9% 9.68 (9.33-10.05) 12566
Diagnosed pathogens
Campylobacter spp. 1056 8.3% 3.67 (3.45-3.90) 10598
Giardia lamblia 454 3.6% 1.58 (1.44-1.73) 8954
Salmonella spp. 198 1.6%  0.69 (0.60-0.79) 10598
Clostridium difficile 194 1.5% 0.67 (0.58-0.78) 12714
Shigella spp. 114 0.9% 0.40 (0.33-0.47) 10598
Cryptosporidium 107 0.8%  0.37 (0.31-0.45) 8954
Norovirus 75 0.6% 0.26 (0.21-0.32) 1374
Entamoeba histolytica 2 0.0% 0.01 (0.00-0.02) 6720

N



Leiden Study

CDI Cases Controls
Possible predictors (N=152) (N=304) Crude analysis
N % N % OR 95% CI  p-value
Medication
Antibiotics 82 55.0 49 16.6 8.15 4.57-155 <0.01 |
Other medication 92 60.5 166 56.1 1.26 0.81-1.98 0.31
PPI / antacida 43 29.1 60 21.1 1.59 0.99-2.55 0.06
Statin 25 16.9 40 14.1 1.38 0.74-2.58 0.31
NSAID 11 7.4 24 84 0.80 0.37-1.73 0.57
DM 10 6.8 19 6.7 1.03 0.46-2.28 0.95
Immuunsuppression 11 7.4 12 4.2 1.72 0.74-4.02 0.21
Diuretics, antihypertensives 47  30.9 76 25.2 1.48 0.87-2.53 0.15
Underlying diseases
Any disease 90 59.2 120 39.7 2.64 1.66-4.20 <0.01 |
Circulatory system diseases 18 11.8 34 11.3 1.09 0.54-2.19 0.81
Respiratory system diseases 24 15.8 26 8.6 1.90 1.08-3.36 0.03
Cancer 10 6.6 7 2.3 3.60 1.21-10.7 0.02
Environment
|__Previous admission 28 184 21 7.0 3.16 1.67-5.99 <0.01 |
Family member with diarrhoea 7 4.8 23 8.0 0.58 0.25-1.35 0.20
Infant <2 year old 40 27.6 97 32.2 0.75 0.47-1.20 0.23
Visit foreign country In western world 16 154 43 184 0.79 0.40-1.56 0.50

Outside western world 15 14.4 41 175 0.77 0.38-1.58 0.48

N



Do we recognize CA-CDI?

» A third of the CDI patients did not use antibiotics nor was previous

hospitalized

» 10-20% additionally had no underlying diseases or medication use prior to

diarrhoea

—> Patients in the community are difficult to recognize!
— Current guidelines for GPs: test if AB use or hospitalized

Setting Patients tested Positive results Detection of CDI
Test algorithm for CDI in diarrhoeal % of all unformed stool % of all tested
samples from the community samples samples % of all positives
> 2 years former advice UK (2009) 100% 1.5% 100%
= 65 years, after AB use or hospitalization  current advice UK (2012) 31% 3.5% 72%
| After AB use or hospitalization current advice NL 18% 5.0% 61%
Docter's current practice current practice NL 7% 8.1% 40%




Is it a problem that we miss CDI?

Outcome within 6 months (known for 122 CDI patients)

» 79% was treated for diarrhoea:

- metronidazole (89%)

— vancomycin (6%)

— combination (3%)
» 25% recurrent diarrhoea (confirmed positive toxin test in 37%)
» 4% hospitalized because of diarrhoea (< 6m)

» 4 died (3%) =2 in 1 patient (0.6%) CDI contributed to the cause of death

- patients with CDI in the community do quite well,
BUT they were treated!




Future of CDI

» CDI will be recognised as an important disease in the
community

» CDI has been transmitted from humans to animals
(Type 078) and vice versa

» Colonisation and disease development is dependent
on microbiota and metabolomics




CDl is not a simple nosocomial disease...
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C. difficile types in humans and animals /

host number of most prevalent references
ribotypes ribotypes
found

001; 014/020;

Bauer et al., 2011

humans app. 400

078
Keel et al., 2007;
horses 10 to 12 g%Z/B (up to Arroyo et al., 2005
°) Schoster et al, 2012
Hammitt et al., 2008
calves 3to 8 813 (up to Keel et al., 2007
o) Schneeberg et al, 2014
. 078 (up to Keel et al., 2007
piglets 2to4 830/0)( P Pirs et al., 2008




oy

Clostridium difficile PCR ribotype 078 toxinotype V
found in diarrhoeal pigs identical to isolates from

affected humans

Sylvia B. Debast,! Leo A. M. G. van Leengoed,®
_ ) ) Abraham Goorhuis,? Caline Harmanus?
Erwircrmental Microbiclogy (200) Ed J. Kuijper® and Aldert A Bergwerft'”

Two herds with outbreaks of diarrhoea in piglets (1 year)
Yellow to orange watery diarrhoea
High morbidity (80%), low mortality (12%), growth rates were affected

Periparturient medication of sows with trimethoprim-sulfadiazin,
vaccination and use of amoxicilline:

Exsudative fibrino-haemorragic colitis of colon, but no necrotic lesions in
mucosa of small intestine (C. perfringens).

Mesocolonic oedema!

Cultures for C. perfringens negative.
No Isospora suis or rotavi
31/47 cultures positive for C. difficile



Clostridium difficile
Infection Associated
with Pig Farms

Elisabeth C. Keessen,
Céline Harmanus,
Wietske Dohmen, Ed J. Kuijper,
and Len J.A. Lipman

Emerging Infectious Diseases - www.cdc.gov/eid - Vol. 19, No. 6, June 2013

31 pig farms, 30 farms with Type 078 and 1 farm 045

Of 56 farmers and employees, 14 (25%) were positive for fecal
carriership of C. difficile

Of 32 partners, 4 (13%) were positive

Of 41 children, none was positive

Typing revealed all Type 078, except for 1 farm (type 045)

Tuesday, May
23 2017

34




How significant is recurrent CDI? /

1. Recurrent disease has a milder clinical course
2. Recurrent disease can be prevented by appriopriate

treatment
3. Mortality and morbidity of recurrent disease is

comparable with a first episode
4. Recurrent CDI only develops once
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Which of the following do you think are risk

factors for severe CDI?

1.

Age (=65 years)
Marked leucocytosis
Decreased blood albumin

Flevated serum creatinine

Comorbidity (severe underlying disease and/or
immunodeficiency)

All of the above




Risk factors for severe CDI

Strength of Quality of

Characteristics ] )
recommendation evidence

Age (=65 years) A I1
Marked leucocytosis (leucocyte count >15 x 10%/L) A I1
Decreased blood albumin (<30 g/L) A I1
Elevated serum creatinine (=133 uM or >1.5 X premorbid A 1
level)

Comorbidity (severe underlying disease and/or 3 11

immunodeficiency)

Debast SB, et al. Clin Microbiol Infect 2014;20(Suppl 2):1-26.






Knetsch et al; Eurosurveillance, Volume 19, Issue 45, 13 Nove

Keessen et al. Emerg Infect Dis. 2013

Clostridium difficile
Infection Associated
with Pig Farms

To the Editor: Clostridium diffi-
cile of PCR ribotype 078 causes enteric
disease 1n humans and pigs (/.2):; a re-
cent pan-European study revealed that

Clostridium difficile between humans and farm
animals in the Netherlands revealed by whole genome
sequencing




