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A brief historical perspective
- First records of FMT traced back to the 4th century in China, where human fecal material called yellow

soup was used inpatients with severe diarrhea;

- Until China Ming Dynasty in the 16th century, there were descriptions of fresh or fermented fecal

suspensions applied in patients with GI conditions, including diarrhea, constipation and abdominal pain;

- Eiseman and colleagues successfully treated patients with FMT for pseudomembranous colitis in 1958,

the first report in the medical literature;

- Italian surgeon Acquapendente created the term “transfaunation”, which means transference of

gastrointestinal content from a healthy to a sick animal, and applied extensively in the field of veterinary

medicine;

- van Nood et al. carried out the first randomized controlled trial in 2013 for CDI.



van Nood E, et al, N Engl J Med. 2013



FMT - Variables - Indications

- Preparation

- Donor: auto, “allo”-related, “allo”-third party (±pool)

- Fresh/frozen

- Route of administration

- Number (and interval) (and quantity)

- Aftercare

- Monitoring 





Hematology/Oncology

(CDI)

MDR decontamination

GvHD treatment

Improve response to therapy 
(including HSCT)







Smith M, et al. Nat Med. 2022

Baseline 
microbiome

sample (fecal)

CAR T cell 
infusion 

Weekly 
microbiome

sampling (fecal)

16S Sequencing

Metagenomic 
shotgun 

sequencing

Patients received CARs targeting MUC16, BCMA or CD19 



Smith M, et al. Nat Med. 2022



Gut decontamination using 
broad-spectrum antibiotics







Kakihana K et al, Blood 2016



Van Lier YF et al, Sci Transl Med 2020



N=24 patients with steroid refractory gastrointestinal acute GVH

Courtesy of Dr. Malard (ASH oral abstract 2021), Nat Commun 2021, eBiomedicine 2023

Patient Treatment Patient Follow-up

Day 0
patient inclusion

Day 9 Day 16 Day 28
Primary follow-up

Month 6 Month 12
Secondary follow-up

V1 V2 V3 V4 V5 V6

MaaT 013

Patient pre-screening

cortico-
steroids

aGvHD
diagnosis

MaaT 013 MaaT 013

Day 2

MaaT013
 Enema
 > 1011 CFU
 Stability 24 months at 

-80°C
 455 OTU

•. 2021



Compassionate Use and Expanded Access Program: GI SR aGVHD response

CUP: N=52 steroid-resistant GI-aGVHD (resistance n=22, dependance n=7)
Median 3 previous line of treatment (range, 1-6), 40 (77%) received ruxolitinib

Response Patients (N=52)
N (%) 

• GI aGVHD response at D28 30 (58%)
o Complete response 17 (33%)

o Very good partial response 9 (17%)

o Partial response 4 (8%)

• Best GI aGVHD response before D28 35 (67%)
o Complete response 21 (40%)

o Very good partial response 10 (19%) 

o Partial response 4 (8%)

P<0.0001

59%

7%

Courtesy of Dr. Malard (ASH oral abstract 262)



Bilinski J. et al., Biomedicines 2022

Route:              up             down

Donor:            related         unrelated



R squared = 0.2151
p-value = 0.08

0 2 0 4 0 6 0 8 0

0

5 0

1 0 0

FMT studies for SR-aGVHD

Number of patients treated

CR



OPBG Case 1

- 4 year-old boy; AML FAB6 in 1st CR

- UCBT (8/8); GVHD prophylaxis ATLG, CsA, low-dose steroids

- Acute GVHD 30 days after SCT: skin stage 2, gut stage 4; overall grade IV

- Therapy:

- Full-dose methylprednisolone

- ECP

- Infliximab

- Begelomab (anti-CD26)



2nd FMT

Merli P, et al. Bone Marrow Transplant. 2022



FMT for decolonization of MDR bacteria







Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9
Age (years) at FMT  / 
Gender 18/M 17/M 11/M 9/M 2/F 11/M 11 (months)/M 6/F 2 + 10/12 /M
Haematological disease AML AML AML ALL SCID AML HLH (GS) AML CGD
MDR pathogen PA CF, KOr, EntCl KP, EC EC EC, KO PA KO PA KP

AMR gene VIM VIM VIM
OXA 48-181-

232 NDM VIM VIM VIM NDM

Relevant infections pre
FMT

Sepsis by Carb-R-
PA

Sepsis by 
Carb-R-EC None None

Multiple 
sepsis and 

meningoence
phalitis by 
Carb-R-EC

Multiple 
Sepsis by 

Carb-R-PA None

Multiple 
Sepsis by 

Carb-R-PA None
Donor Third party Third party Third party Third party Third party Third party Third party Third party Third party
Stool fresh frozen frozen frozen frozen frozen frozen frozen frozen
N. of FMT 1 1 1 1 1 1 1 1 1
Preparation with oral
antibiotic N Y Y Y Y Y Y Y Y
Quantity infused 3,2 ml/kg 3,4 ml/kg 2,9 ml/kg 5,1 ml/kg 12,5 ml/kg 3.4 ml/kg 6.3 ml/kg 7.2 ml/kg 6.6 ml/kg
HSCT post FMT Y (Day 12) Y (Day 14) Y (Day 13) Y (Day 16) Y (Day 16) Y (Day 20) Y (Day 10) Y (Day 45) Y (Day 14)
Decolonization 1 week 
after FMT Yes Yes No Yes Yes

Yes
Yes (also

urine) Yes Yes
Decolonization 4 weeks 
after FMT No No Yes No No No Yes No Yes



Merli P et al., Haematologica 2020



Ji et al., Front Microbiol 2017

Conditioning before FMT?



Smith B et al., Sci Rep 2022



Ianiro G. et al., Nat Med 2022



FATTI IN CASA: Fecal microbiota transplantation in Italian centers for pediatrics hematology/oncology 

-30

Start of screening
for HSCT

-30 -> -23

Start of screening
for FMT

Patients known MDR+ 

Product sent to the 
center

-16->-14

FMT

R: Antibiotics to 
reduce burden

Upper tract:
Endoscopy or Naso-jejunal tube

Pooled / single product (OPBG)?

Stool/swab culture + microbiota analysis 1 week after FMT, at 
engraftment and at 4 weeks after HSCT

No antibiotics till 1st episode of fever

Repeatable if
failure of 
decolonization



Key inclusion criteria

- 6 months to 30 years of age.
- Patient in need of an allograft or a 

cycle/procedure known to cause profound
cytopenia (including treatment with CAR T 
cells).

- Colonized by multidrug-resistent organisms
(MDROs): only carbapenemase-producing
bacteria.

- Signed informed consent
(patient/parents/legal guardian).

Key exclusion criteria

- Uncontrolled active infection(s) (bacterial, viral
or fungal).

- Patient affected by inflammatory bowel
diseases or any other condition with altered
mucosal barrier.



Primary endpoint

Decolonization rate at 4 weeks after HSCT

Secondary endpoints

- Safety (CTC-AE)
- Decolonization rate at 1 week
- Incidence of BSI
- Changes of Shannon Index (or other metrics)
- Description of microbiota trajectories 
- TRM
- Cumulative incidence of GvHD
- OS/DFS
- ….

Italian centers who agreed to participate/interested in the 
study

- Rome (Bambino Gesù) 
- Padova 
- Bologna 
- Pavia 
- Monza?
- Genova?



Statistics for a randomized question

Proportion of 
patients still
colonized at 4 
weeks at OPBG



Safety
- serious adverse events (SAEs) are rare

- Sistematic review (Wang et al.): adverse event (AE) incidence of 28.5%, with the

majority of these deemed to be mild to moderate; including abdominal discomfort,

bloating, diarrhea, constipation and transient fever.

- Among children, a multicenter retrospective cohort study of 335 pediatric patients

receiving FMT for CDI (Nicholson et al.) demonstrated SAEs in 4.7% of individuals in

the 3-month period following FMT

- 2 episodes of SIRS at OPBG



Safety

DeFilipp Z et al., New Engl J Med 2020



“We observed high rates of bloodstream infections (BSIs)
following fecal microbiota transplantation (FMT) for graft-
versus-host-disease (33 events in 22 patients). ”

“Our findings support FMT safety in immunocompromised
patients but do not rule out FMT as an inducer of bacterial
translocation”



Ott SJ et al., Gastroenterology 2017



Conclusions
- Indications are increasing

- Still limited data (some very promising) with no RCT

- Safety profile, with some notable exceptions

- Best donor/donors?

- Type of product

- Standards?

- La medicina consiste nell’introdurre medicamenti che non si conoscono in un corpo che si conosce 

ancora meno per guarire delle malattie di cui non sa niente.

(Voltaire)
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