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Human Microbiome
 

	The	microbes	(such	as	bacteria,	fungi	and	viruses)	that	live	inside	and	on	our	body
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Schema'zed	from	CIBMTR	Summary	Slides

Causes of Death after allo-HCT

Gut bacteria associated with allo-HCT outcomes
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Gut bacteria associated with allo-HCT outcomes
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Protec'on	against	Enterococcus
domina'on
Ubeda	2013
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Decreased	GVHD
Jenq	2015
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Increased	overall	survival
Taur	2014

Clostridia

E.	limosum

Decreased	relapse
Peled	2017
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reduced	indoxyl	sulfate;
increased	mortality
Holler	2014

intes'nal	domina'on;
VRE	bacteremia
Taur	2012

intes'nal	domina'on
Taur	2012

Increased	pulmonary
complica'ons			Harris	2016

intes'nal	domina'on;
Gram	nega've	bacteremia
Taur	2012
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Decreased	overall	survival
	Taur	2012

Mucus	layer	thinning
worse	GVHD
Shono	2016

Increased
overall	survival
Taur	2012

Increased	indoxyl	sulfate;
reduced	mortality
Holler	2014

DInreased	indoxyl	sulfate;	and
reduced	mortality
Holler	2014

Gut bacteria associated with allo-HCT outcomes
more	GVHD
Stein-Thoeringer	2019

Low	diversity	predicts
worse	survival
Taur	2014,	Peled	2020

Adapted	from	Taur	2016



Microbiota as Predictor of Mortality in
Allogeneic Hematopoietic Cell Transplantation
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8,691 samples from 1,361 HCT recipients from
4 international transplantation centers

Peled,	NEJM	2020



No apparent clustering of baseline samples by geography
Diversity declines with similar kinetics across centers
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baseline	samples	(d-30	to	d-6) New	England	Journal	of	Medicine	382	(2020)	822-34



Low Intestinal Diversity at neutrophil engraftment is
associated with decreased overall survival

Peled,	NEJM	2020
	

stratified by above- and below-median Simpson Reciprocal Index in each cohort
single sample per patient, collected day 14 +/- 7

Discovery	Cohort	(MSK)
	

Valida2on	Cohort
(Duke+Regensburg+Hokkaido)



- Antibiotics
- Conditioning regimen
- Diet
- Other drugs

 
 

Factors that affect the intestinal microbiota
composition



Potential	approaches	to	target	the	microbiota
Therapeutic approaches targeting microbiota

Peled	et	al.	Nature	Microbiology	2016



Probiotic Therapy - History
• Egypt 1500 BC: Ebers papyrus, 50
medications containing feces
 
 
 
 
 
 
 
 
 
 
• China 4th century: fecal suspension
for food poisoning and diarrhea (yellow
soup)
 

• Italy 17th century: feces for GI
disease in veterinary medicine
 
 
 
 
 
 
 
 
 
 
• USA 1958: Fecal matter transplant
for C difficile
 

Ge Hong

Fabricius ab Aquapendente

Ben Eiseman

Ebers papyrus

Clostridium difficile 19



Elie Metchnikoff (1845-1916)

-				Discovered	phagocytes		
- Established	cell	mediated

immunity
- Nobel	prize	(1908)	with	Paul

Ehrlich	for	“his	work	on	Immunity”
- The	Prolonga,on	of	Life:	Op,mis,c

Studies:	life-lengthening
properGes	of	lacGc	acid	bacteria
Lactobacillus

- Drank	sour	milk	every	day
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Probiotic Therapy

• $30	billion	annual	sales;	mostly	as	food
supplements	(Lactobacillus,	Bifidobacterium)

• Food	supplements:	regulated	by	FDA	for	proper
branding	and	adultera>on;	no	health	claims

• Drugs:	usual	FDA	rules	for	safety	and	efficacy
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Taking	over-the-counter	probio3c	supplements
correlated	with	a	70	percent	lower	chance	of
responding	to	checkpoint	inhibitor	immunotherapy.
	
	

Are probiotics making immunotherapy less
effective?



Conclusions

•Changes in intestinal flora are associated with
OS, lethal GVHD, bacteremia/sepsis,
engraftment and relapse in allo-HCT patients

•Antibiotics/drugs, diet and conditioning
regimens can affect flora changes

 



NIH:
•  NIA:P01 AG052359-04
•  NHLBI: R01 HL123340-06

         R01 HL125571-05
         R01 HL147584-02

•  NCI:P01 CA023766-40              P30 CA008748-54
   R01 CA228308-03
   R01 CA228358-03

• NIAID: U01 AI124275-05
 
 
 
 
 
 
• The Susan and Peter Solomon Family Fund
• The Lymphoma Foundation
• Parker Institute for Cancer Immunotherapy
• Tri-Institutional Stem Cell Initiative

Funding



AcknowledgementsAcknowledgements
van den Br ink  Laboratory:van den Br ink  Laboratory:
Yusuke Shono
Jennifer Tsai
Melissa Docampo
Jonathan Peled
Melody Smith
Marina Burgos da Silva
Lia Palomba
ScoC James
Kimon Argyropoulos
Lorenz Jahn
Antonio Gomes
Harold Elias
Emmanuel Dwomoh
Kate Markey
Gabriel Armijo
John Slingerland
Annelie Clurman
Nicole Lee
Katarina Piasevoli
Sheena Kapoor
Pamela HaLield
Peter Adintori
Susan Dewolf
Anqi Dai
Chi Nguyen
 
 
 
 
 
ConNnued:ConNnued:
Brandon Ng
Oriana MilNadous
Hana Andrlova

Regensburg:Regensburg:
Daniela Weber
Ernst Holler
 
Duke:Duke:
Anthony Sung
Nelson Chao
 
Fred Hutchinson:Fred Hutchinson:
Jarrod Dudakov
 
Seres:Seres:
MaC Henn
	
	

 
LudwigsLudwigs--Maximi l iansMaximi l ians-Univers i ty :-Univers i ty :
Hendrik Poeck
Gabriel Eisenkolb
 
Univers i ty  of  Georgia:Univers i ty  of  Georgia:
Nancy Manley
 
Univers i ty  of  Chicago:Univers i ty  of  Chicago:
Eric Pamer
 
Hokkaido Univers i ty :Hokkaido Univers i ty :
Daigo Hashimoto
Takanori Teshima
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



worldmicrobiomeday.com/human-microbiome 27

	


