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The Human Gut Microbiome in Health and Disease
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Gut Microbiome and cancers

. Hallmarks of Cancer: New Dimensions
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Gut Microbiome and haematological malignhancies
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Gut Microbiome and stem cell transplantation

Immune
reconstitution

Gut microbiota diversity
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 In adult HSCT recipients, outcomes linked with ¢ Dataregarding childrenundergoing allo-HSCT have
intestinal bacteria include overall survival, acute thus far been lacking, but some of these associations
and chronic GvHD, infections, relapse, and have been described in smaller cohorts.

immune reconstitution.
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Gut Microbiome and stem cell transplantation

HSCT produces a loss of diversity of the intestinal
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Gut Microbiome diversity predicts survivalin stem cell transplantation
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This association was observed among recipients of unmodified
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Gut Microbiome diversity predicts survivalin stem cell transplantation
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GM diversity pre-SCT protects from GvHD development and mortality
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GM domination and specific GM signatures are associated with BSI
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Expansion of Faealibacterium in the baseline GM was

predictive of protection from major bacterial infection.
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Table 3. Association of Intestinal Demination With Bacteremia®
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Intestinal domination (occupation of at least 30%) correlated with

subsequent development of a correspondent BSI with VRE or Gram-

bacteria
Murthy et al., 2020, BBMT



How can we turn the tide?
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Trying not to lose homeostasis

Preemptive Strategies Therapeutic Strategies (i.e Intestinal GvHD)
* Enteral nutrition * FMT

* Prebiotic * Probiotic

* Probiotic * Llactoferrine

* FMT

* Antibiotic Strategies

“Let food be the medicine and
medicine be the food.”
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{invasion of new species {(>90%]))
>
«Homeostasis holds complex systems Day 0 Engraftment Day 60

together invisibly; we notice only its failures».
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Figure 2. Potential strategies, preemptive and therapeutic, used for preventing or treating GM dysbiosis

during HSCT are summarized.
GM, gut microbiota; HSCT, hematopoietic stem-cell transplantation.



MDRO dynamics determined by metagenomic approach

Pediatric HCT patients present a unique opportunity to
study a discrete period of heavy antibiotic use and
resulting MDRO dynamics i
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MDRO dynamics determined by metagenomic approach

MDRO-associated Genes Continue to Increase to Day 30
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Anaerobe-targeting antibiotics increase GvHD mortality by loss of the protective mucus

Treatment of neutropenic fever with piperacillin- tazobactam and imipenem-cilastatin was associated with increased GVHD-

related mortality, while treatment with aztreonam and cefepime was not.
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EN promotes GM homeostasis and reduces transplant complications

Enteral Nutrition Parenteral Nutrition
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FIGURE 1
The effect of Enteral and Parenteral Nutrition on the gut ecosystem
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EN promotes GM homeostasis and reduces transplant complications

By evaluating the network topology, we found that PN, especially preceded by LVX

A.
prophylaxis, resulted in a detrimental effect over the GM, with low modularity, poor
p~0.01 *
cohesion, a shift in keystone species and the emergence of modules comprising
several pathobionts, such as Klebsiella spp., [Ruminococcus] gnavus, Flavonifractor
plautii and Enterococcus faecium. -
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Fecal microbiota Transplantation: the Bologna-Roma-Padova experience

FMT infused via Upper Gl, a median of 150 ml of fecal material from unrelated donors % MDR Decolonization
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Fecal microbiota Transplantation: the Bologha experience

Alpha diversity slowly and progressively increased after the two infusion. At the same time, enrichment of commensals and
loss of pathobionts was observed
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Fecal microbiota Transplantation: the Bologha experience

T-regolatory, Monocytic Myeloid-derived suppressor and dendritic cells expansion up to day +21 from FMT, markers of
increased immuno-tolerance
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Conclusions

. . . . - . Cell. Sept 19. 2024
* Differences in the diversity and composition (relative abundance of taxa) of oo

the gut microbiome singficantly impact the outcome of transplanted children.

e GM microbiota modulation is one of the most attractive scenario in the field

of HSCT, immunotherapy and cellular therapy.

* A better understanding of the host-microbiota dialogue may contribute to ;ogrobes “”“

pave the way for precision medicine in pediatric hametological malignancies.
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