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The human microbiota
FMT and indication(s)
FMT and the blood service – a good match
Donor deferral criteria
Scaling up of production 



The human microbiota
Approximately 30 x 1012 microorganisms (bacteria, archaea, viruses, parasites)
The gut microbiota:
• Contributes to the digestion of food and the production of vitamins
• Contributes to the differentiation and maturation of immune cells
• Reduces the risk of colonisation with pathogens
• Dysbiosis is associated with obesity, diabetes, inflammatory bowel disease, the 

metabolic syndrome, autism…
• Cause or effect?



Fecal Microbiota Transplantation as treatment
• Documented first time in 4th century China: oral ingestion of 

processed feces for the treatment of severe diarrhea (”yellow soup”)
• 1958, Ben Eiseman reported the treatment of 4 patients with diarrhea

induced by antibiotics - administration of fecal enemas quickly led to 
clinical improvement

• Few reports through the next 50 years with case or case series 
reports

• First randomised study: Van Nood et al, Duodenal infusion of donor 
feces for recurrent Clostridium difficile infection, NEJM 2013

• FMT: seeks to re-establish a normal microbiota, i.e., a healthy
community of microorganisms



How to produce an
FMT component?
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Until now only one indication:
Recurrent C. difficile infection (CDI)
Colonisation

40-60% of neonates, 2-3% of healthy adults, 20% of hospital patients 

C. difficile is the most frequent cause of hospital-acquired diarrhoea

Most important risk factors

Admission to hospital, age > 65 years

Antibiotic therapy => change of microbiota

Symptoms/outcome

Diarrhoea (from mild to severe), pseudomembranous colitis, ileus, 

toxic megacolon, sepsis, death

Recurrrent infection

20-30% of patients treated with antibiotics for the first episode of CDI

The risk of subsequent infection is 40-60%

Conclusion: severely ill patients with very expensive admissions and great risk of recurrent disease
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FMT and the blood service

In the blood service, we already:
• recruit blood donors 
• pre-screen and screen donors 
• collect products
• process products
• release, store, and distribute products

We found it feasible to build an FMT service on 
this existing infrastructure



Traceability
Traceability - obvious for blood bankers

• ISBT128 - global standard for identification
and labelling of medical products of 
human origin
= a unique label

• Traceability is the backbone of our quality control



Legal matters
In the blood center we are used to being inspected by several 
authorities
• Blood center – collection and distribution blood for patients 

(Commission Directive 2004/33/EC on the technical requirements 
for blood and blood donation plus directives regarding traceability 
and quality)

• Tissue center (Commission Directive 2006/17/EC regarding 
certain technical requirements for the donation, procurement and 
testing of human tissues and cells plus additional directives)

• Plasma center – collection of plasma for the production of plasma-
derived medicinal products (blood legislation, pharmaceutical
legislation)

• In Denmark it was decided last year to regulate FMT as a tissue
• In Europe we await the next version of the EDQM Tissues and 

Cells Guide to define FMT as a tissue



The FMT service in Aarhus

Donor recruitment

Processing

Screening, inclusion, 
donation   

Processing, release, 
storage, delivery

Transplantation, 
monitoring of effects and 
adverse events including
work up

Blood Service

Blood Service

Clinical application
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We recruit FMT donors
among blood donors



41 of 164 = 25% failed fecal screening

In total
• 407 asked
• 161 declined participation
• 246 (407-161) participants
• 163 excluded

• 116 failed questionnaire
• 6 failed blood screening
• 41 failed faeces screening

• 19 lost to follow-up

Participation rate = 246/407 = 60%
Faeces screening exclusion rate = 41/164 = 25%
Eligible rate = 64/407 = 16%
Active rate = 37/407 = 9%

Asked for participation
N = 407

N = 124 declined participation

Questionnaire
N = 283

N = 3 declined participation

Blood screening
N = 188

Eligible faeces donors
N = 64

N = 92 failed the questionnaire

Faeces screening
N = 164

N = 10 declined participation

N = 3 failed the questionnaire

N = 24 declined participation

N = 41 failed the faeces screening

Active faeces donors
N = 37

N = 1 failed the blood screening

N = 10 lost to follow-up

N = 5 failed the blood screening

N = 21 failed the questionnaire

N = 9 lost to follow-up

DONOR COHORT 2 
08.04.19 – 01.07.21



Has the increase in deferral rate increased safety?
• Is the quality of the product better if we defer a higher percentage?

For FMT services
• Several/most criteria have been defined arbitrarily through expert 

assessment = no evidence involved (allergy, BMI, Entaemoeba dispar…)
• The precautionary principle has been used extensively

The blood bank:
• We of course know better!
• Unfortunately, we deal with the same problems regarding blood donors…
• Examples from the blood bank





Blood donors with eradicated cancer
According to EU directive: exclude for life

According to evidence: transmission of cancer by transfusion has never been shown



Too many, complex, or incomprehensible criteria
- an example from the Zika virus epidemic
Mitigation of risk of transmitting Zika virus to pregnant women, which 
could cause microcephaly in the child
“Deferral of donors for 28 days (i) after return from an affected area, 
(ii) after cessation of symptoms in case of confirmed Zika virus infection and 
(iii) after sexual contact with a male who has been diagnosed with 
Zika virus infection or with a man who travelled or lived in a Zika-
affected area during the three months prior to the sexual 
contact”

Note: “The working group agreed that 
the implementation of safety measures 
for this category of risk donors may be 
reassessed and justified by a risk 
assessment and outlined in the national 
preparedness plan.”
ECDC 2017



A Danish risk assessment based on Australian estimates of Zika 
transmission to travelers with the assumption of 67/100,000 units used 
in pregnant women and 200,000 annual transfusions: one case of 
microcephaly per 140,000 years due to a sexually infected donor

• What would the costs of deferrals have been for 140,000 years?

• Would it be feasible to implement that criteria?



The price of unspecific deferrals

The combined costs of deferrals for blood establishments and donors 
were estimated to €1,449,055 (€669,439-€3,145,961) per quality-
adjusted life year gained.

(Cost-effectiveness of questionnaires in preventing transfusion-transmitted 
infections, de Kort et al, Transfusion 2014)



Can deferral criteria be...Can deferral criteria be... deferred?



To screen or not to screen for Helicobacter pylori

Some, but not all, guidelines recommend to screen FMT donors for H. pylori.
Even in Denmark local guidelines do not agree.
Biology: H. pylori colonises the stomach – not the small intestine where FMT is 
released
We did not screen for H. pylori but started one year ago – and we lost 25-30% of 
our donors.



Aim

To investigate whether H. pylori is transmitted from donor to 
recipient through FMT

Design: 

Four-year retrospective analyses of consecutive donor and recipient 
fecal samples from 2017 to 2019. 

Fecal antigen test: LIAISON® Meridian H. pylori Stool Antigen test



Results

Donor H. pylori prevalence
13/40 (33%, 95% CI 20%-48%) 

Recipient H. pylori prevalence before FMT
1/26 (4%, 95% CI: 0%-16%) 

Recipient H. pylori prevalence after FMT
0/26 (0%, 95% CI: 0%-11%) 



Antibiotic use in patients before FMT
Table 3. Use of empirically active antibiotics against H. pylori and concomitant PPI in recipients in the two years leading up to the date of FMT

Recipient No. Broad-spectrum penicillin1 Cefuroxime Meropenem Macrolide2 Fluoroquinolone3 Metronidazole Gentamicin PPI4

1 x -

2 x x x x +

3 x x x x +

4 x x +

5 x x x x +

6 x x x +

7 x x x +

8 x x +

9 x x x x x x -

10 x x x x +

11 x -

12 x x x x x +

13 x x x x x +

14 x x +

15 x x -

16 x x x x +

17 x x x -

18 x x +

19 x x x +

20 x x +

21 x x -

22 x x x x +

23 x +

24 x x x x +

25 x x x -

26 x x x x +

Abbreviations: FMT: fecal microbiota transplantation, PPI: proton pump inhibitor
1 Piperacillin/tazobactam, amoxicillin, amoxicillin/clavulanic acid, ampicillin
2 Clarithromycin, roxithromycin, azithromycin, erythromycin
3 All ciprofloxacin, with the exception of one moxifloxacin treatment
4 Use of PPI in combination with these antibiotics



Conclusion

No evidence for H. pylori transmission in this small cohort study

Research is needed to limit the number of criteria for FMT donors 

(and also to limit deferral criteria for blood donors)



Baunwall SMD, EClinicalMedicine 2020;29-30:100642
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Number of FMT treatments produced
Blood Center, Aarhus University Hospital  
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Scaling up capsule production

Capsules contain glycerol
Now:
95% capsule treatments

5% cryo bags for use 
in patients too sick to ingest 
capsules

Next step: freeze-dried 
products to decrease the 
number of capsules needed 
for a treatment



Is FMT limited to the treatment of recurrent 
C. difficile infection?

Primary C. difficile infection?

Multi-resistant bacterial infections 

Hepatic encephalopathy

Inflammatory bowel disease?

Irritable bowel syndrome?



Thanks to our donors!
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