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“In order to restore the microbiome after antibiotic treatment or to
promote a functional microbiome, novel strategies should be evaluated
such as FMT and the use of probiotics..”
Is this a hype or of real importance for patients with sepsis?

Rello, Clin Microbiol Infect, 2018



Composition of the microbiome in criticall illness

Zaborin, mBio, 2014; McDonald, mSphere, 2016; Lankelma, Intensive Care Med, 2017



High interindividual diversity in fecal microbiota composition at the 
phylum level in both septic and non-septic critically ill patients.

16S rRNA gene sequencing Wageningen - Lankelma, Intensive Care Med, 2017



High interindividual diversity in fecal microbiota composition at the 
genus level in both septic and non-septic critically ill patients.



The critically ill microbiome: loss of diversity and 
overgrowth of opportunistic pathogens

Lankelma, Intensive Care Med, 2017; Jacobs, Curr Opin Crit Care, 2017



What are the causes of the observed
microbiome disruption in sepsis?



Causes and
consequences of 

microbiota 
disruption in 

sepsis

Haak, Lancet Gastroenterol Hepatol, 2017

Dysbiosis in sepsis 
linked to AKI, 

ARDS, 
encephalopathy

and muscle
weakness



What is the function of the gut 
microbiome in sepsis? 



LUNG PATHOLOGY

Control Microbiota depleted

Deshmukh, Nat Med, 2014; Schuijt, Gut, 2015



Could one therapeutically manipulate the 
gut microbiome in sepsis? 



Potential microbiota-associated interventions 
prior to, during and post-sepsis

Jeffrey Gordon

Haak, Frontiers Immunol, 2018

Prevention During sepsis Post sepsis



Panigrahi, Nature, 2017

• Double-blind, placebo-controlled RCT trial among 4556 infants:          
>2,000g at birth, >35 wks of gestation, no sepsis/comorbidity

• Intervention: oral Lactobacillus plantarum + fructooligosaccharide or 
placebo in first week of life

• Primary outcome: combination of sepsis + death in first 60 days of life

• Study terminated halfway to target enrolment size: interim results 
convincingly in favour of synbiotic preparation

Harnessing the microbiome in sepsis: prevention
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• Double-blind, placebo-controlled RCT trial among 4556 infants:          
>2,000g at birth, >35 wks of gestation, no sepsis/comorbidity

• Intervention: oral Lactobacillus plantarum + fructooligosaccharide or 
placebo in first week of life

• Primary outcome: combination of sepsis + death in first 60 days of life

• Study terminated halfway to target enrolment size: interim results 
convincingly in favour of synbiotic preparation

• The week-long treatment costs US$1 with a NNT of 27: the investment 
needed to prevent one sepsis case is about $27

Harnessing the microbiome in sepsis: prevention

9%

5.4%

p < 0.001



Suez, Cell, 2018

Probiotics perturb rather than aid in
microbiota recovery back to baseline
after antibiotic treatment in humans.



Abbasi, JAMA, 2019



Fecal Microbiota Transplantation for sepsis?

Li, Am J Gastroenterol, 2015; Li, Crit Care, 2015; Wei, Crit Care, 2016

Harnessing the microbiome in sepsis: during sepsis



Tosh, Clin Infect Dis, 2012; Alagna, Intensive Cate Med, 2019

• Restore the microbiome, e.g. use “microbiome auto-banking and transplantation”

Harnessing the microbiome post sepsis



Huttner, Clin Microbiol Infect, 2019; Kuijper, Clin Microbiol Infect, 2019

Harnessing the microbiome post sepsis



Take home: the gut microbiome in sepsis

• Highly heterogeneous patterns of intestinal microbiome in patients with sepsis 
with a significant decrease in bacterial diversity 

• Protective effect of the gut microbiome in mouse models of sepsis

• Limitations: differences in techniques, sampling, time points, a mouse is not a 
man.., role of the other microbiomes!

• How to use this novel knowledge to the advantage of patients in the setting of the 
prevention and treatment of sepsis? 
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