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• SGG IE and CRN: strenght of the association

• SGG and CRN: causation?

• EFIE and CRN: still preliminary evidence?

• Any translational evidence linking EF and CRN? 

Active role or mere bystander?

• SGG and EF often dance together

• Colonoscopy: to whom and when?

Ground to be covered



S.  bovi s/S.  equinus complex: 
the road to infection

Jans & Boleij. Front Microbiol. 2018



S.  Bovi s:  new nomenclature

Boleij et al. Clin Infect Dis. 2011



Current guidelines



Bacteremia and subsequent
diagnosis of CRC

Kwong et al.Gastroenterology 2018

B. fragilis SGG

F. nucleatum C. septicum

C. perfringens
G. morbillorum



Song et al. Gastroenterology. 2020

Gut microbiota and CRC



Gagnière et al. World J Gastroenterol. 2016

Mechanisms gut microbiotaCRC



Almeida et al. Ther Adv Gastroenterol. 2018

The “adenoma-carcinoma sequence”



SGG: Proposed mechanisms of carcinogesis

Abdulamir et al. J Clin Exp Clin Cancer Res. 2011



“Alpha” bugs

Sears & Pardoll. J Infect Dis. 2011

• Certain gut bacteria acquire oncogenic 
capacity through direct or indirect 
mechanisms 

• SGG terminal ileum, not colon, but CRN 
induce carbohydrate-rich 
microenvironments

• Remodeling the colonic flora, favoring 
development of other oncogenesis-
contributing bacteria, and preventing the 
development of anti-oncogenic microbiota

• Unknown whether these bacteria persist in 
advanced phases of neoplasia or are rather 
progressively replaced as the CRN 
advances



“Passenger” and “driver” 
bacteria toward CRC

Pasquereau-Kotula et al. Front Microbiol. 2018



Cheng, Ling, Li. Front Immunol. 2020

Pathophysiology keys



Experimental evidence of 
E. faecal i s-induced carcinogesis

Alhinai et al. Int J Mol Sci 2019



Boleij & Tjalsma. Lancet Infect Dis. 2013

The journey of SGG from gut to heart

Bacteriocin
Pil1 and Pil3 pilus
Capsular polysaccharide

EF 4-15% bacteremia episodes associated to IE
SGG 65-70%



Clinical evidence: SGG IE and CRN

Burtnett-Hartman et al. Cancer Epidemiol Biomarkers Prev. 2008



Clinical evidence: SGG IE and CRN

Boleij et al. Clin Infect Dis. 2011



Clinical evidence: SGG IE and CRN

Boleij et al. Clin Infect Dis. 2011



Clinical evidence: SGG IE and CRN

Boleij et al. Clin Infect Dis. 2011



Clinical evidence: SGG IE and CRN

Boleij et al. Clin Infect Dis. 2011



Clinical evidence: SGG IE and CRN

Boleij et al. Clin Infect Dis. 2011



Clinical evidence: SGG bacteremia and CRN

Corredoira et al. Clin Infect Dis 2012



What about E.  faecal i s IE?

Mandell et al. Arch Intern Med. 1978



No information on the source of infection

Enterococcal IE in ICE cohort

Chirouze et al. Clin Microbiol Infect 2013



• Overall: either retrospective data 

or sources of infection not

systematically studied / large

differences accross sites

• Loose definition of gastrointestinal 

source: most times refers to biliary

tract

Enterococcal IE in GAMES cohort

Pericàs et al. JACC  2020



First admission Follow-up

N=109 N=36

Corredoira et al. EJCMID 2015

First comparison of SGG vs. EF IE



Geographical variation?

EFIE with available colonoscopy= 58

Pericàs, Corredoira, Miró. NEJM 2016



1979-2015 154 pts

Pericàs et al. REC 2017

Clinical evidence: EFIE and CRN

17-fold higher
than that of the
age-adjusted
Spanish general
population



Clinical evidence: EFIE and CRN

Escolà-Vergé et al. REC 2019



Pericàs et al. Mayo Clin Proc. 2021

Clinical evidence: EFIE and CRN



Clinical evidence: EFIE and CRN

Pericàs et al. Mayo Clin Proc. 2021



Clinical evidence: EFIE and CRN

Pericàs et al. Mayo Clin Proc. 2021



Ursi et al. Eur J Intern Med 2021

Recent comparison of SGG vs. EF IE



Romay et al. J Clin Med 2022

SGG and EF in relapsing IE

• 1552 IE episodes, 1979-2019
• 204 (13.1%) EF, 197 (12.7%) SGG
• 155 episodes of recurrent IE (10%)
• 20 (12.9%) due to a succession of 

EF/SGG or vice versa (2/8) 
• All patients diagnosed with CRN 

either during the initial or
recurrent episodes



Corredoira et al. submitted

Gaps in potential underlying 
mechanisms of SGG-EF coupling

• Aging population in Western societies; CRN in younger 
patients growing; changes in diet; metabolic syndrome

• Role of SGG in early phases of tumor development (“non-
oncogenic” strains, approx. 30%) second or subsequent 
CRN?

• EF as a “passenger” re SGG (“driver”)? 
• If EF in the bloodstream, increased risk of leaked gut 

mucosa through prior SGG or EF/SGG damage?
• Genomic and proteomic studies on clinical samples needed 

for EF at early stages, alone and in combination with SGG 
if overgrowth or associated BSI found

• Sequential gut microbiota changes
• Host-immune responses



• Patients with EFIE have higher rates of CRN than individuals from the
general population of the same age and sex, as well as distinct
microbiome profiles, both in patients with known and unknown source
of infection

• E. faecalis strains associated to EFIE and CRN have also a distinct
genotypic repertoire, potentially related to antimicrobial resistance
profiles

• These features might also apply to E. faecalis bacteremia

• Sistematically performing a colonoscopy in patients with EF BSI (older
than 50 y or younger with history of familiar poliposis/CRC) might be 
indicated

Further hypotheses for EFIE and CRN



Multicenter (25s), prospective, matched, interventional cohort

Length of follow-up: 1 year

Group 1: E.  faecal i s bacteremia/IE with a suspected focus other than
colonic (N≈124)
Group 2: E.  faecal i s bacteremia/IE of unknown/potentially colonic
origin (N≈124)
Group 3: healthy subjects undergoing a CRC screening colonoscopy
(N≈124)

Tests performed: 
Group 1: colonoscopy, feces sample for microbiome studies, whole
genome analysis & resistance profile studies on E.  faecal i s strains, 
RT-PCR 16S in colon biopsies. 
Group 2: same than Group 1 plus follow-up colonoscopy at 1-year. 
Group 3: colonoscopy and feces sample

EnteroColonus GAMES Project



How to manage enterococcal bacteremia?

Rosselli Del Turco et al. Clin Microbiol Infect. 2021



• SGG BSI (both IE and bacteremia) during first
episode and follow-up (yearly; age?)

• EF IE during first episode (irrespective of the
“known” source, if any; if feasible/sensible)

• EF IE: age and follow-up need further data

• EF bacteremia needs further data 

“Expert opinion” on colonoscopy

Corredoira et al. EJIM 2021



• Ellucidating the role of the colon as a 
source/”paraphenomenon” of EF-BSI

• SGG and EF might not act alone

• E. faecalis bacteremia yet to be thoroughly investigated

• Relevance of prospective designs and external validity

• Further data on epidemiological/geographical variability
needed (aging, diet, cows’ density...)

• Clinical relevance: indication of colonoscopy, 
interpretation of potential CRN risk

Future perspectives



Thanks for your attention!
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