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Definitions Microbiota and Microbiome 

 

Microbiota: types of all microorganisms that live in a 

particular environment, eg the human body;  

bacterial microbiota, viral microbiota, fungal micobiota   

 

Microbiome: collections of micoorganism and genes of 

the microbiota in a particular environment of the human 

body  
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“Culteromics” 

 

 

 

 

 

“Applying this approach to healthy individuals, we isolated 137 bacterial 

species from characterized and candidate novel families, genera and species 

that were archived as pure cultures. Whole-genome and metagenomic 

sequencing, combined with computational and phenotypic analysis, suggests 

that at least 50-60% of the bacterial genera from the intestinal microbiota of a 

healthy individual produce resilient spores, specialized for host-to-host 

transmission. 

23/05/2017 4 FMT 



New bacterial species 
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   INTESTINAL MICROBIOTA  

23/05/2017 7 Zhang et al., Int. J. Mol. Sci. 2015 

Clostridium difficile 
Infection 

Sivan et al., Science November 2015 FMT 



Microbiota  and recurrent CDI 

 

 

 

 

 

 

 

 

 

    

Chang et al., JID 2008 
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The good, bad and ugly bacteria 
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How to change the microbiome? 

Probiotics: beneficial microbes 

Prebiotics: compounds supporting the growth of 

benefical microbes 

Feces transplantation 
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Design of the van Nood et al (2013) trial 

1.  van Nood et al. N Engl J Med 2013;368:407–15; 
2.  Protocol to: van Nood et al. N Engl J Med 2013;368:407–15.  

Van Nood et al trial 

Oral vancomycin  
500 mg qid, 14 days 

Oral vancomycin  
500 mg qid, 14 days  

Bowel lavage 1× 

Oral vancomycin  
500 mg qid, 4 days 

Bowel lavage 1× 

Donor faeces 1× 

qid, four-times daily 

Endpoints1,2 

• Diarrhoea (≥3×/day) and C. difficile toxin on Days 35 and 70 

• Quality of life, days spent in isolation, days admitted to the hospital, attributable costs 

• Psychological analysis of effect of faecal transplant 

• Follow-up 10 weeks, cross-over if failure in antibiotic group  

14 



 van Nood et al. N Engl J Med 2013;368:407–15 
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Conclusion and how to proceed? 

* FMT is the preferred treatment for patients with (multiple) rCDI 

* Gastro-duodenal route has less risks than by colonoscopy 

 

 

* The Netherlands: approximately 300 patients with rCDI annually in 100 

hospitals  

* Should each hospital develop his own protocols and donor screening 

programs? 

 

* Fresh stool samples can be replaced with froozen sample 

* Long term follow up should be offered 

* Other diseases than rCDI 

* Research oportunities 
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NDFB in Leiden University Medical Centre (2016) 

18 FMT 23/05/2017 
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Aims NDFB 

• Non-profit 

• Provide ready-to-use donor feces samples 

• Widely available, treatment in local hospital 

• Improve safety and quality of FMT 

• Central donor pool of well screened donors 

• Uniform and standardized procedures 

• Storing of feces quality controls in case of adverse event 

• Increase cost-effectiveness  budget impact analysis (ZonMw grant) 

• Research & innovation 
 

 

              Feces sample                     Ready to use fecal suspension 
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Donor screening 

Terveer et al., ECCMID 2016&2017 

Questionnaire: Risk assessment 
1. transmissible diseases  
2. illnesses associated with disturbed microbiota 
Exclusion criteria: Age <18 or ≥ 50, BMI <18.5 or > 25, high risk fecal- and or blood transmittable diseases, recent antibiotic use 
(<6 months), gastrointestinal complaints, recent travel to endemic areas of GI pathogens, (close relative with) inflammatory 
bowel disease or GI malignancy, substantial comorbidity, various medication 

Laboratory screening serum  
• Hepatitis A (IgM + IgG) 
• Hepatitis B (HBsAg + anti-Hbcore) 
• Hepatitis C (anti-HCV) 
• Hepatitis E (IgM + IgG) 
• HIV (anti-HIV, type 1 and 2) 
• Lues (Ig) 
• Cytomegalovirus (IgM + IgG 
• Epstein Barr Virus (IgM + IgG 
• Strongyloïdes (IgG1/IgG4)1 

 
1If travel history to South America, Africa or 
Asia 

Laboratory screening feces 
• Clostridium difficile (TcdB PCR) 
• Helicobacter pylori (antigen test) 
• Bacterial gastro-enteritis (PCR + culture: Salmonella spp. Campylobacter 

jejuni and C. coli, Shigella spp., Yersinia enterocolitica and Y. 
pseudotuberculosis, Aeromonas spp. and Plesiomonas shigelloides)  Shiga-
toxin producing E.coli (Stx1/Stx2/EscV) 

• Multidrug-resistant micro-organisms; ESBL and/or carbapenemase 
producing and/or quinolone and aminoglycoside resistant Gram negatives, 
VRE, MRSA 

• Virus: Norovirus serotype I+II, Astrovirus, Sapovirus, Rotavirus, Adenovirus  
40/41, Adenovirus non-40/41, Enterovirus, Parechovirus 

• Parasites: Giardia lamblia, Entamoeba histolytica, Cryptosporidium parvum 
and C. hominis, Microspiridium, Dientamoeba fragilis, Blastocystis hominis, 
Strongyloides1 

Short questionnaire every donation: Recent health-related issues:      

Stool frequency/pattern, general health, use of antibiotics, travel history, sexual behaviour 
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Results donor selection 

165 

• Email: 94 excluded via email (57%) 
• 62%  Age > 50 years    - 6% BMI > 25      

• 26% Inability to deliver feces within 2h  - 6% other 

 
71  
Q 

• Questionnaire: 50 excluded (71%) 
• 27% obesity    - 9% substantial comorbidity  - 7% (close relative with) IBD 

• 17% age > 50 years   - 7% profession of health care worker - 4% anorexia 

• 14% (history of) depression  -  7% inability to deliver feces < 2h  - 3% autism 

 

21 
feces 

• Feces screening: 11 excluded (59%) 
• 44% D. fragilis  - 5% D. fragilis + C. jejuni 

• 5% D. fragilis  + B. hominis - 5% E. histolytica 

 
10 

serum 

• Serum screening: 0 excluded (0%) 

10 
repeat 

• Repeated stool testing: 6 excluded (60%) 
• 2 B. hominis   - 2 temporarily excluded (acute gastro-enteritis, for 3 months) 

• 1 ESBL positive E. coli  - 1 donor withdrawel 
2.4% 
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Preparation of fecal suspensions 

• Donor feces < 2h after defecation 

• Homogenization: saline, mortar, pestle, sieve 

• Centrifugation 

• 10% end concentration glycerol (cryoprotectant) 

• 200 cc feces suspension 

• Storage -80⁰C 

• Quality control: suspension 2cc  

• Quality control: feces 

• Fecal suspension: 200cc 

• Quarantaine for 2 months 

• Evaluation of patients by NDFB working group 

• Training, treatment protocol and follow-up 
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Selection of patients 

* Patients are treated in their local hospital 

 

* Clinical data are evaluated by a committee with 

gastroenterologist, infectious diseases physician and medical 

microbiologist 

 

Important:  

* at least 3 episodes of well documented and appropriate treated 

CDI  

* microbiologically confirmed with free toxin tests in stool samples 

* at least one episode treated with fidaxomicin 
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Example  (12 May 2017) 

*23-years old patient with Crohn disease developed severe 

diarrhea and is admitted to the hospital 

* PCR and toxin tests are positive for C. difficile 

* Treated with vancomycin 4 dd 125 mg orally 

* After 1 week: develops abdomen pain and fever: colonoscopy 

* Pseudomembraneous colitis and negative PCR for Cdiff 

 

Options: 

* Surgeon in consult for colectomy 

* Tigecyclin and metronidazol intraveneously 

* FMT?  
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 Preparation of patient 

• 4 days before FMT;  start vancomycine until FMT  

• 2ltr Klean-prep (darm lavage)  

• Naso-duodenum sonde  confirm with X-foto 

• 50cc/syringe slowly infusion (2min)  short break 

• 200 c in 20 min 

 

 

 

 

 

 

• Remove naso-duodenum sonde after 30 min  

• Observe patient for 2 hours (p/RR/T) 

• Voor NH  toilet  i.v.m. vaak diarree na FMT 
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Results NDFB 

May 2016 – April 2017:  

• 30 FMT recurrent CDI 

• 17 hospitals 

• 11x FMT research (MDRO/IBS) 

 

4 recurrences (13%) = cure rate 87% 

2 explained by antibiotic use 

All treated successful with vancomycin/fidaxomicin 

 

Adverse events: 

• 1x regurgitation donor feces  

• 1x death 1 week after FMT due to HAP 
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Unknown 

Effects on long term   

Virusses and prions 

Resistance genes 

Disruption of networks involved in the immune defense 

against immune diseases and malignancies    

“role of unculturable microorganisms” 
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Microbiota analysis using metagenomics 

• Shotgun sequencing 

• DNA extracted, unprocessed stool, MoBio PowerSoil kit 

• Sequencer: NextSeq (Illumina), 10 million reads per sample 

• Library construced NexteraXT protocol 

• Trimmed to remove adapters + low quality sequences 

• Species assigned: One Codex database 
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Microbiota analysis – time frame collected samples 
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Microbiota analysis – diversity index 

FMT associated with: 

• increased Shannon diversity index  

• Increased species richness 
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Microbiota analysis – Top 30 species 
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Conclusions 

• NDFB up and running 

• 2.5%  qualified donors of 165 tested individuals 

• Cure rate FMT: 87% 
 

• Pilot microbiota analysis: confirms prior research: 

• FMT associated with increase in diversity and species richness 

• 1 swallow doesn’t make a summer: Faecalibacterium prausnitzii 
 

• Further research: microbiota analysis of: 

• Donors and patients: successful/unsuccessful – C. diff carriers 

• Culturomics  

• Metabolomics: FUNCTION of bacteria!  
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 Future targets for therapy? 

 

 

 

 

• C. difficile   cure 

 

• metabolic syndrome effect surrogate endpoint 

     no clinical application 

     

• IBD    active colitis ulcerosa  

     response compared to controles; 
    16-19% 

     more studies needed  
   

• IBS (post infectious) anecdotal reports, pilot in the 
    Netherlands   
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Working group NDFB 

Daily board: 

Dr. JJ Keller  Gastroenterologist, MCH-Bronovo & LUMC 

Prof. dr. EJ Kuijper Medical microbiologist, LUMC 

 

Working group: 

Drs. EM Terveer  Medical microbiologist, LUMC 

Prof. dr. Ir. HW Verspaget  Celbiologist Biobank, LUMC 

Dr. MP Bauer  Internist, LUMC 

Drs. YH van Beurden  PhD candidate gastroenenteroloy, VUmc 

Prof. dr. CMJE Vandenbroucke-Grauls Medical microbiologist, VUmc 

Prof. dr. CJJ Mulder  Gastroenterologist, VUmc 

Dr. E van Nood   Internist, Havenziekenhuis 

Dr. A Goorhuis  Infectious diseases specialist, AMC 

Dr. MGW Dijkgraaf   Research methdologist, AMC 

Dr. J Seegers   Moleculair Biologist, consultant, unaffiliated 

Prof. dr. WM de Vos  Microbiologist, Wageningen Universiteit 

 

Medical advisory board: 

Em. prof. dr. JE Degener   Medical microbiologist 

Em. prof. dr. P Speelman  Infectious diseases specialist 

 

www.ndfb.nl 
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FMT  Eradication MDR Pseudomonas  

 

• Patient X.  Waiting list for Kidney transplantation 

• Recurrent UTI with MDR Pseudomonas (feb ’15- juni ’15) 

• Pseudomonas colonization only in feces  

• Colistin i.v. + gentamicin bladder instillments 

 

• 11-08-’15 : Feces culture: no MDR Pseudomonas, ESBL+ E.coli 

• 12-08-’15: FMT 

• Cultures August-October ‘15: ESBL+ E.coli, NO MDR Pseudomonas 
 

 Clinical success, microbiological failure 
 

 

 

 

 

 

 

 

 

    Stalenhoef, Terveer et al., OFID, accepted 2017 
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Innovation & Research 

Inovatie: 

- Lange termijn follow-up 

- Bowel lavage? 

- Vancomycin pre-treatment? 

- Which bacteria essential?  

 capsule with bacterial mix? 

 

 

 

 

 

 

 
Ser-109 
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New agents currently tested 



TOEDIENING VAN FMT VIA EEN ANDERE ROUTE…. 
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