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Causes of Death after Adult (age =218) Unrelated Donor HCT in the US,
2017-2018 Died within 100 days post-transplant
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BMT scientists and physicians — microbiome pioneers
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Steam sterilizable metal isolator (Notre Dame University, 1928)
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1962 Trexler isolator 2021 Class Biologiclly Clean
(CBC) flexible film isolators
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Bacteria contribute to the
pathophysiology of GVHD

Mortality and Gross Pathology of Secondary Disease in

Germfree Mouse Radiation Chimeras’
1971

J. MIRIAM JONES?, RAPHAEL WILSON, anp PATRICIA M. BEALMEAR

‘ yiitigation of Secondary Disease of Allogeneic Mouse Radiation Chimeras by 1974
vlodification of the Intestinal Microflora'
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GRAFT-VERSUS-HOST DISEASE AND SURVIVAL IN PATIENTS WITH APLASTIC ANEMIA
TREATED BY MARROW GRAFTS FROM HLA-IDENTICAL SIBLINGS

Beneficial Effect of a Protective Environment

RaiNger Stors, M.D., Ross L.. Prenrice, Pu.D)., C. Dean Bucekner, M. D, R, A, Crirr, F.I.LM.L.S.,
IFrREp ArrErBaum, M. D., Joacuim Deec, M.D., Kristineg Doney, M.D)., Joun A. Hanskn, M.D.,
Mark Mason, JEan K. SANDERsS, M.D., Jack SiNGceEr, M.D.; Kerrn M. SuLrivan, M.D.,
RoserT P. Writnkrsroon, M. D)., anp L. DonnaLL Troomas, M.1D.

e 130 patients with severe aplastic anemia
* Conditioned with cyclophosphamide followed by marrow from
HLA-identical siblings
* 39 randomly assigned to a protective environment:
* Laminar airflow

e “Sterile" food
* Oral nonabsorbable antibiotics and skin cleansing

 Minimum of 50 days



Cumulative Grade -1V

GVHD Incidence

Probabily of survival

04

0.3

0.2

I

\7

v

LAF (n=39)

1 L 1 | J

T

20 40 60 80 100

rLAF(n=39)

p=003
(87 %)

No LAF (n=9I) (69%)

1

200 400 500 800
Days



Controversies In intestinal bacterial
decontamination in allo-HCT

« Clinical studies Initially suggested a
benefit from near-total bacterial
decontamination (Storb et al., 1983)

» Later studies, however, showed no clear
benefit (Peterson et al., 1987; Passweg et al.,
1998; Russell et al., 2000).
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Microbiota as Predictor of Mortality in
Allogeneic Hematopoietic-Cell Transplantation

J.U. Peled, A.L.C. Gomes, S.M. Devlin, E.R. Littmann, Y. Taur, A.D. Sung, D. Weber,
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E. Fontana, L.A. Amoretti, R.J. Wright, G.K. Armijo, Y. Shono, M. Sanchez-Escamilla,
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RESULTS
We profiled 8767 fecal samples obtained from 1362 patients undergoing allogeneic
hematopoietic-cell transplantation at the four centers. We observed patterns of micro-

Change in Diversity of Intestinal Microbiota during HCT Period
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Overall Survival — Cohort 1
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Meropenem treatment Is associated with
aggravated Intestinal GVHD
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Meropenem treatment Is associated with
aggravated intestinal GVHD
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Decontamination can rescue
meropenem-treated GVHD mice
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Intestinal bacteria

Phylum Class Order Genus Gra_m Type of
stain | anaerobe
. Gemella
Bacillales
Staphylococcus
Bacilli Enterococcus + Facultative
Lactobacillales Lactobacillus
Streptococcus
Blautia
Clostridium
_ Clostridia Clostridiales Eubacterium + Obligate
Firmicutes . .
Faecalibacterium
Ruminococcus
. . . . Erysipelatoclostridium )
) +
Erysipelotrichia Erysipelotrichiales Holdemania Obligate
Acidaminococcus
Negativicutes Selenomonadales Megasphaera : - Obligate
Phascolarctobacterium
Veillonella
Bacteroidetes Bacteroidia Bacteroidales Bacteroides - Obligate
Prevotella
Proteobacteria Gamma- Enterobacteriales Escherichia - Facultative
proteobacteria Klebsiella
) ) ) ) Actinomycetales Actinomyces )
Actinobacteria Actinobacteria y y + Facultative

Bifidobacteriales

Bifidobacterium

Verrucomicrobia

Verrucomicrobiae

Verrucomicrobiales

Akkermansia

Obligate
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Intestinal bacteria
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B. thetalotaomicron IS increased In
meropenem-treated GVHD mice
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B. thetaiotaomicron IS increased In
meropenem-treated GVHD mice
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B. thetalotaomicron aggravates GVHD when
reintroduced to decontaminated mice

Decontamination
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Bacteroides thetalotaomicron

« A gram-negative obligate anaerobic bacteria . v Yy N

b

human

* It has a broad ability to digest dietary fiber ? s )

polysaccharides and glycans

F o
- Commensal bacteria in both mouse and z ’ﬁ “ [

‘ )

- Ambient levels of metabolites, produced as a | AT I
byproduct of substrate utilization, have been N =~ -—
shown to play a major role in determining TerAvest MA et al; Biotechnol Bioeng, 2014

transcriptional profiles in B. thetaiotaomicron




Meropenem arm showed thinned mucus layer and
decontamination suppressed mucus degradation
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Bacterial translocation Is aggravated in mice

with GVHD treated with meropenem
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Meropenem changes mucus-degrading enzyme
gene expression in B. thetalotaomicron
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Oral supplementation with xylose benefits
mice with GVHD aggravated by meropenem
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* No antibiotics
* Low-disruption antibiotics

l l l

Antibiotic settings - High-disruption antibiotics ~* Gut-decontaminating antibiotics

Microbiome states 1 bacterial density 1 bacterial density
1 diversity | diversity
1 obligate anaerobes (Clostridia) | obligate anaerobes (Clostridia) | bacterial density
| facultative anaerobes 1 facultative anaerobes
| mucolytic bacteria 1 mucolytic bacteria
= * Intact gut * Leaky gut * Reduced need for barrier function
Clinical outcomes * LOW GVHD risk * HIGH GVHD risk * LOW GVHD risk
Febrile neutropenia — Administer gut-
Empiric treatment with carbapenem decontaminating antibiotics

Begin allogeneic HCT /

Initial microbiome usually low-GVHD risk

Higher risk of GVHD Lower risk of GVHD

Restoration of a low-GVHD-risk microbiome

Neutrophils recover —

Perform fecal microbiota transplant Antibiotics are discontinued
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