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What to discuss in 30 minutes

• The indication of fecal microbiota transplantation

• The stool bank: Netherlands Donor Feces Bank

• Results of the NDFB

• Donor selection & screening

• Processing fecal suspension

• Patients

• Regulation of FMT
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Clostridioides difficile 

Gram positive, spore producing rod

NL: ±2700 hospitalized CDI patients

30 day mortality: 12.5% 

direct attributive mortality: 3.1% (84 patients)

Vendrik et al., Annual report Reference Laboratory C. difficile. 2018. 



Perturbed microbiota

Adamu et al., Curr Opin Microbiol, 2013



Fecal microbiota transplantation, anecdote to RCT

• First described as ‘Yellow soup’ 400 AD

• First case-series: 1958

• First RCT: 2013

Eiseman, 1958  & van Nood, NEJM, 2013



Total clinical activity of FMT in Europe

22/11/20226 Baunwall et al., Lancet Regional Health 2021



The set-up of a stool bank

https://www.youtube.com/watch?v=1czGTqTIVZY
22/11/20227

https://www.youtube.com/watch?v=1czGTqTIVZY


Netherlands Donor Feces Bank (NDFB)

• Non-profit

• Provide ready-to-use donor feces samples

• Widely available, treatment in local hospital

• Guarantee safety and quality of FMT

• Central donor pool of well screened donors

• Uniform and standardized procedures (SOPs)

• Storage of feces quality controls in case of adverse event

• Research & innovation

Feces Process Ready to use fecal suspension



How to establish and run a stool bank

22/11/20229 Terveer et al., CMI, 2017 & Keller et al., UEG journal, 2020



Organisation of stool banks

Standards defined by the EU Tissue and Cells Directive (EUTCD)

Feces regarded as substance of human origin (SoHo)

1. Organisational plan for 

1. All intended activities

2. Responsible persons/qualified personnel

2. Quality system

3. SOPs

4. Auditing (national/international)

5. Data management → traceability

1. Donors

2. Fecal suspensions

3. Patients → Outcome & Adverse events

22/11/202210 NBC news, defense chief gazes at military drill through binocular with lens caps left on



Donor screening

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, auto-immune disease, 
neuropsychiatric disease, 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

Terveer et al., CMI, 2017 & Terveer UEG journal 2020



Donor screening is extensive

Terveer et al., CMI, 2017 & Terveer UEG journal 2020



How to prepare a fecal suspension?

• 60 gram donor feces < 2h after defecation

• Homogenisation: Saline + bagmixer

• End volume 10% glycerol (cryoprotectant)

• 200 cc fecal suspension

• Storage at -80⁰C

• Quality control: suspension 2cc 

• Quality control: feces

• Fecal suspension 198cc

• Quarantine 2 months



Evaluation of 241 FMT candidates:
• 177 (73%) suitable for FMT

• 64 (27%) not suitable

• Mostly due underlying bowel disease + 

C. difficile carriership

→ Limit unnecessary use

→ Appropriate use of unstandardized therapy

Evaluation FMT request by FMT expert team 

Terveer et al., UEG journal 2020



NDFB – Clinical results

May 2016 – Sept 2022: 

• 248 FMTs in 220 patients with rCDI

• >200 FMTs clinical studies

• 64 hospitals

• 18 donors

Patient characteristics:

• 1st episode – 9th recurrence 

• median 3 relapses ( average 3.2)

• Mean age: 70 year

• 60% female

Terveer et al., UEG Journal, 2020



Preparation patient

• Antibiotic anti-CDI pretreatment antibiotic ≥ 4 days, stop 1-day prior FMT

• Klean-prep (bowel lavage)

• Nasoduodenal tube

• 198cc in 20 minutes

• Remove nasogastric tube after 30 min

• Monitor patient at least 2 hours (p/RR/T)

• Advise patient → toilet before leaving → loose stools after FMT



Cure rate after FMT

• Cure rate 90% after 2 months (142/158)

Treatment of 23 relapses
• 14 treated successful with antibiotics

• 7 successful by a second/third FMT

• 2 untreated, died with rCDI of comorbidity

Terveer et al., UEG Journal, 2020



Biovigilance

• Tissue Guide: Systematic monitoring of serious adverse reactions and events 

from donor selection to follow up of the recipient

Terveer et al., UEG Journal, 2020



The benefit of tracebility

22/11/202219 Terveer et al., CID, 2020



Donor-related Processing Clinical application

1 2 3

Recruitment Preservation Modifications

These include e.g.:

• Additives for 

enrichment

• Cultivation

• Mixing of donations

These include e.g.:

• Cryopreservation

• Lyoprotectants

Screening

Intention of the processing

Administration Follow-up

Tissue legislation appropriate
Drug legislation appropriate

Becomes comparable to a drug from this point forward, 

but long-term donor/recipient follow-up is still 

necessary.

Clinical trials: GCP

Routine clinical care: Biovigilance

Regulation depends on domain 







Wet veiligheid en kwaliteit lichaamsmateriaal

22/11/202223 Overheid.nl



Praktische consequenties

24

- Erkenning aanvraag indienen bij Farmatec (zie aanvraagformulier op farmatec.nl)

- Erkenning weefselinstelling / orgaanbank | Vergunning | Farmatec

- Farmatec beoordeelt volledigheid van aanvraag, vraagt zo nodig om meer stukken en vraagt vervolgens advies 
aan IGJ

- IGJ gaat op inspectie

- Na advies van de IGJ neemt Farmatec besluit over aanvraag 

- Erkenning treedt in werking en instelling wordt periodiek geïnspecteerd door de IGJ

- Instelling houdt zich aan de wet, o.a. aanwijzen verantwoordelijk persoon en actualiseren

https://www.farmatec.nl/vergunningen/erkenning-weefselinstelling---orgaanbank


Take home messages

• FMT now established treatment

• Consensus about quality standards (guidelines/consensus reports)

• Setting up an international registry both for donor and patient follow-up would lift 

FMT as quality assured strategy to the next level

• Auditing should be implemented

• FMT probably regulated ‘Wet veiligheid en kwaliteit lichaamsmateriaal’

22/11/202225



Thanks to NDFB colleagues


