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Moderador
Notas de la presentación
Let me start with this idea I took from Professor Oller, a Catalan enterpreneu now in Boston. It is clearcut that we the Catalans  were meant to be leaders on  micorbiome research as we have deep rooted the meaning of its importance in our folk of the fertilizing power of our fecal debris. In Christmas time   Our kids bang on a log called tió to make him “defecate “ sweets and gifts. Also, We have the figute of the  caganer, the shepherd defecating in a hiden corner in our home’s Nativity meaning fertility and good luck, 



1/1,3

MICROBIOMA HUMANO
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Sucesión, Tiempo

Diversidad, 
Complejidad, 
Estabilidad

lColonizadores
lBacterias 
generalistas
lAltos índices de 
crecimiento

lEspecializados
lÍndices de crecimientos 
bajos

Aeróbica Anaeróbica

lRico en nutrientes
lComponentes orgánicos de alto peso 
molecular

lFermentación
lComponentes orgánicos de bajo 
peso molecular

Aerobios Facultativo Anaerobios

Un poco de ecología
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PerturbaciónSII, CU, EC...?

SII, CU, EC...?

Recuperación

Aerobios Facultativos Anaerobios

PROTEOBACTERIA

Disbiosis

Un poco de ecología

lColonizadores
lBacterias 
generalistas
lAltos índices de 
crecimiento

lEspecializados
lÍndices de crecimientos 
bajos



• Pérdida de bacterias beneficiosas

• Expansión de patobiontes o bacterias 
potencialmente perjudiciales

• Pérdida de la diversidad microbiana

Charisse Petersen et al
Defining dysbiosis and its influence on host immunity
and disease. Cellular Microbiology (2014) 16(7), 1024–1033

Tipos de disbiosis
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Modulació de la microbiota. 
Definicions

Trasplantament fecal: Transferència de la microbiota
intestinal d’un donant sa per introduir o re-establir 

l’estabilitat de la comunitat microbiana en el tub
digestiu

Saulnier DM, et al. Curr Opin Biotechnol 2009
Pineiro M, et al. J Clin Gastroenterol 2008

Zatorski H, et al. Front Med 2014



Moderador
Notas de la presentación
China sIV, “sopa amarilla” aplicada en envenenamiento o en diarreas. Evolucionó en siglos posteriores a “jarabe dorado” con diversos productos derivados de heces1 


EEn nuestra parte del mundo, Paullini (1643–1712): potencial efecto de los excrementos humanos en “Heilsame Dreck-Apotheke” (Farmacia Curativa basada en en Barro) 

Van Leeuwenhoek: heces compuestas por  microbios (“las criaturas más pequeñas de Dios)

Metchnikoff (1907) longevidad en áreas de Bulgaria que relacionó con gran consumo de bacterias que contiene la leche fermentada que consumían (Lactobacillus delbrueckii subsp. Bulgaricus).








Efectos adversos TMF
• Menores:

– Náuseas/vómitos (vía oral)
– Dolor abdominal
– Fiebre
– Distensión abdominal
– Diarrea/estreñimiento

• Graves:
– Relacionados con endoscopia
– Sepsis (puede ser a largo plazo)
– Brote EII
– SBI post TMF

• Potenciales:
– Activación enfermedades crónicas: Plaquetopenia autoinmune, obesidad…
– Desconocido (CCR…)
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van Nood E et al. N Engl J Med. 2013 Jan 31;368(5):407-15.
Cammarota G et al. Aliment Pharmacol Ther. 2015  May;41(9):835-43.

N=20 N=19

Transplante fecal

Moderador
Notas de la presentación
Poroblemes: donants...
Randomised clinical trial: faecal microbiota transplantation by
colonoscopy vs. vancomycin for the treatment of recurrent
Clostridium difficile infection
G. Cammarota*, L. Masucci†, G. Ianiro*, S. Bibbo*, G. Dinoi*, G. Costamagna‡, M. Sanguinetti† & A. Gasbarrini*

Background
Faecal microbiota transplantation (FMT) from healthy donors is considered
an effective treatment against recurrent Clostridium difficile infection.
Aim
To study the effect of FMT via colonoscopy in patients with recurrent C.
difficile infection compared to the standard vancomycin regimen.
Methods
In an open-label, randomised clinical trial, we assigned subjects with recurrent
C. difficile infection to receive: FMT, short regimen of vancomycin
(125 mg four times a day for 3 days), followed by one or more infusions of
faeces via colonoscopy; or vancomycin, vancomycin 125 mg four times daily
for 10 days, followed by 125–500 mg/day every 2–3 days for at least
3 weeks. The latter treatment did not include performing colonoscopy. The
primary end point was the resolution of diarrhoea related to C. difficile
infection 10 weeks after the end of treatments.
Results
The study was stopped after a 1-year interim analysis. Eighteen of the 20
patients (90%) treated by FMT exhibited resolution of C. difficile-associated
diarrhoea. In FMT, five of the seven patients with pseudomembranous colitis
reported a resolution of diarrhoea. Resolution of C. difficile infection
occurred in 5 of the 19 (26%) patients in vancomycin (P < 0.0001). No significant
adverse events were observed in either of the study groups.
Conclusions
Faecal microbiota transplantation using colonoscopy to infuse faeces was
significantly more effective than vancomycin regimen for the treatment of
recurrent C. difficile infection. The delivery of donor faeces via colonoscopy
has the potential to optimise the treatment strategy in patients with
pseudomembranous colitis.
Aliment Pharmacol Ther

Duodenal Infusion of Donor Feces for Recurrent
Clostridium difficile
Els van Nood, M.D., Anne Vrieze, M.D., Max Nieuwdorp, M.D., Ph.D., Susana Fuentes, Ph.D.,
Erwin G. Zoetendal, Ph.D., Willem M. de Vos, Ph.D., Caroline E. Visser, M.D., Ph.D., Ed J. Kuijper, M.D., Ph.D.,
Joep F.W.M. Bartelsman, M.D., Jan G.P. Tijssen, Ph.D., Peter Speelman, M.D., Ph.D.,
Marcel G.W. Dijkgraaf, Ph.D., and Josbert J. Keller, M.D., Ph.D.

Background
Recurrent Clostridium difficile infection is difficult to treat, and failure rates for antibiotic
therapy are high. We studied the effect of duodenal infusion of donor feces
in patients with recurrent C. difficile infection.
Methods
We randomly assigned patients to receive one of three therapies: an initial vancomycin
regimen (500 mg orally four times per day for 4 days), followed by bowel
lavage and subsequent infusion of a solution of donor feces through a nasoduodenal
tube; a standard vancomycin regimen (500 mg orally four times per day for
14 days); or a standard vancomycin regimen with bowel lavage. The primary end
point was the resolution of diarrhea associated with C. difficile infection without
relapse after 10 weeks.
Results
The study was stopped after an interim analysis. Of 16 patients in the infusion
group, 13 (81%) had resolution of C. difficile–associated diarrhea after the first infusion.
The 3 remaining patients received a second infusion with feces from a different
donor, with resolution in 2 patients. Resolution of C. difficile infection occurred
in 4 of 13 patients (31%) receiving vancomycin alone and in 3 of 13 patients (23%)
receiving vancomycin with bowel lavage (P<0.001 for both comparisons with the
infusion group). No significant differences in adverse events among the three study
groups were observed except for mild diarrhea and abdominal cramping in the infusion
group on the infusion day. After donor-feces infusion, patients showed increased
fecal bacterial diversity, similar to that in healthy donors, with an increase
in Bacteroidetes species and clostridium clusters IV and XIVa and a decrease in
Proteobacteria species.
Conclusions
The infusion of donor feces was significantly more effective for the treatment of
recurrent C. difficile infection than the use of vancomycin. (Funded by the Netherlands
Organization for Health Research and Development and the Netherlands
Organization for Scientific Research; Netherlands Trial Register number, NTR1177.)

n engl j med 368;5 nejm.org january 31, 2013



Kelly et al. Am J Gastroenterol 2014; 109:1065–1071

Transplante Microbiota Fecal  Clostridium difficile
Recurrente en pacientes con Inmunosupresión prolongada

§ A multicenter retrospective series.

§ 80 immunosuppressed patients (36 IBD).
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§ None suffered infections definitely 
related to FMT.

§ Few SAEs or related AEs.

§ Patients with IBD did not experience a 
higher incidence of SAEs or AEs 
compared with patients IC because of 
other conditions (P ≤ 0.32).

§ 4 IBD patients had a flare after FMT.

Moderador
Notas de la presentación
Fecal Microbiota Transplant for Treatment of
Clostridium diffi cile Infection in Immunocompromised
Patients
Colleen R. Kelly , MD, FACG 1 , Chioma Ihunnah , MD, MPH 1 , Monika Fischer , MD, MSCR 2 , Alexander Khoruts , MD 3 ,
Christina Surawicz , MD, MACG 4 , Anita Afzali , MD, MPH 4 , Olga Aroniadis , MD 5 , Amy Barto , MD 6 , Thomas Borody , MD, PhD, FACG 7 ,
Andrea Giovanelli , BS 8 , Shelley Gordon , MD, PhD 9 , Michael Gluck , MD 10 , Elizabeth L. Hohmann , MD 11 , Dina Kao , MD 12 ,
John Y. Kao , MD 13 , Daniel P. McQuillen , MD 6 , Mark Mellow , MD, FACG 14 , Kevin M. Rank , MD 3 , Krishna Rao , MD 13 , Arnab Ray , MD 15 ,
Margot A. Schwartz , MD, MPH 10 , Namita Singh , MD 16 , Neil Stollman , MD, FACG 8 , David L. Suskind , MD 16 , Stephen M. Vindigni , MD, MPH 4 ,
Ilan Youngster , MD 11 and Lawrence Brandt , MD, MACG 5
OBJECTIVES: Patients who are immunocompromised (IC) are at increased risk of Clostridium diffi cile infection
(CDI), which has increased to epidemic proportions over the past decade. Fecal microbiota transplantation
(FMT) appears effective for the treatment of CDI, although there is concern that IC patients
may be at increased risk of having adverse events (AEs) related to FMT. This study describes the
multicenter experience of FMT in IC patients.
METHODS: A multicenter retrospective series was performed on the use of FMT in IC patients with CDI that was recurrent,
refractory, or severe. We aimed to describe rates of CDI cure after FMT as well as AEs experienced by
IC patients after FMT. A 32-item questionnaire soliciting demographic and pre- and post-FMT data was
completed for 99 patients at 16 centers, of whom 80 were eligible for inclusion. Outcomes included (i)
rates of CDI cure after FMT, (ii) serious adverse events (SAEs) such as death or hospitalization within 12
weeks of FMT, (iii) infection within 12 weeks of FMT, and (iv) AEs (related and unrelated) to FMT.
RESULTS: Cases included adult (75) and pediatric (5) patients treated with FMT for recurrent (55 % ), refractory
(11 % ), and severe and / or overlap of recurrent / refractory and severe CDI (34 % ). In all, 79 % were
outpatients at the time of FMT. The mean follow-up period between FMT and data collection was 11
months (range 3 – 46 months). Reasons for IC included: HIV / AIDS (3), solid organ transplant (19),
oncologic condition (7), immunosuppressive therapy for infl ammatory bowel disease (IBD; 36), and
other medical conditions / medications (15). The CDI cure rate after a single FMT was 78 % , with 62
patients suffering no recurrence at least 12 weeks post FMT. Twelve patients underwent repeat FMT,
of whom eight had no further CDI. Thus, the overall cure rate was 89 % . Twelve (15 % ) had any SAE
within 12 weeks post FMT, of which 10 were hospitalizations. Two deaths occurred within 12 weeks
of FMT, one of which was the result of aspiration during sedation for FMT administered via colonoscopy;
the other was unrelated to FMT. None suffered infections defi nitely related to FMT, but two
patients developed unrelated infections and fi ve had self-limited diarrheal illness in which no causal
organism was identifi ed. One patient had a superfi cial mucosal tear caused by the colonoscopy performed for the FMT, and three patients reported mild, self-limited abdominal discomfort post
FMT. Five (14 % of IBD patients) experienced disease fl are post FMT. Three ulcerative colitis (UC)
patients underwent colectomy related to course of UC > 100 days after FMT.
CONCLUSIONS: This series demonstrates the effective use of FMT for CDI in IC patients with few SAEs or related
AEs. Importantly, there were no related infectious complications in these high-risk patients.

Am J Gastroenterol 2014; 109:1065–1071; doi: 10.1038/ajg.2014.133; published online 3 June 2014
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Cammarota et al. Gut 2017



Protocol Consens SCD
• Pacients adults > 3m esperança vida que presenten una infecció por 

C diff recidivant després de rebre al menys una pauta antibiòtica:

– ≥ 10 d ttm amb vancomicina a dosis de ≥125 mg cada 6h
– ≥ 10 d ttm amb metronidazol a dosis de ≥ 500 mg cada 8 h

• Selecció donant: Descartar malalties transmisibles, Hª familiar CRC 
o EII, no SII, no fàrmacs excretables femtes

• Preparar TMF i realitzar en menys 6h des de defecació.

• Receptor: Pauta vancomicina curta (5d) i preparació PEG



Gastroenteroly 2015

Microbiota changes
in responders.
Control is
autologous
transplant

TMF en Colitis ulcerosa: 3 estudis controlats

Moderador
Notas de la presentación
Moayyedi : FMT vs placebo Moyyaedi
an unrelated donor given by enema once per week for 6 weeksor a water enema given at the same volume and frequency. This trial [18&& ] reported a statisticallysignificant benefit with 9/38 (24%; 95% CI. 11–40%) of the FMT group in remission at week 7 compared with 2/37 (5%) in the placebo group.
 Subgroup analysis suggested that FMT may be donor dependent and that remission rates may be higher if FMT is givenearly in the course of disease as remission occurred in 3/4 (75%)in those that have had ulcerative colitisfor a year or less.

Rossen :FMT donante vs autólogo
Rossen 
 that randomized 48 patients with active ulcerative colitis to FMT or placebo. Patients were given FMT by nasoduodenal tube at time 0 and 3 weeks from a
healthy donor or using autologous fecal microbiota (placebo) and remission was assessed at week 12. There was no statistically significant benefit of
FMT with 7/23 (30%) of the active group achieving remission compared with 5/25 (20%) controls. It is therefore unclear whether FMT is effective
in ulcerative colitis given that the RCTs have given conflicting results. However, Rossen et al.  was a smaller study and only gave two FMT doses 3 weeks apart via the nasoduodenal route. It is possible that FMT needs to be given more frequently [20& ], and may be better given as a retention enema given that ulcerative colitis always involves the rectum so FMT may be more effective if delivered to the site of initial perturbation of the microbiome





Lancet 2017

FMT (Colono + enemas) vs Placebo
Dosis intensiva y multidonor (5 enemas / sem)
Primary End Point: Remisión (clca + endosc) o respuesta a la semana 8

Moderador
Notas de la presentación
Una mayor porcentaje de pacientes con afectación leve por endoscopia estuvieron en el grupo de placebo.
Hubo un donante identificado…a partir del cual la tasa de remisión o rta fue 37% vs 18% los otros.
Los que menos respondieron eran los que estaban en cortis al inicio o los de mayor severidad endoscópica…Tenemos que pensar que FMT va mejor en UC leve???
No mejora la calidad de vida….asociado a tto intensivo???
Tiempo de mantenimiento del tratamiento???




TMF en Crohn

Suskind et al. IBD 2015 Cui B et al. J Gastro Hepat
2015

• 9 pacientes

• Un solo TMF

• Sonda nasogástrica

• 5/9 in remisión en sem 6 / 12

• 30 pacientes EV refractaria

• Un solo TMF

• Respuesta clínica 26/30 (86.7%)

• Remisión 23/30 (76.7%) en sem 4

Sólo usaron la remisión clínica como patrón 
de respuesta



Perfil Seguretat TMF en MII

• Efectes adversos lleus: Vòmits, diarrea, 
flatulències,  distensió

• Transmissió d’infecció: 
– després d’autoadministració de TMF.
– Infecció greu per Listeria en un pacient amb CU

• Brots:
– Febre, marcadors elevats i molèstia abdominal post-

TMF
– Pacients amb immunosupresores: 5/36 (14%) amb

brot post-TMF
Vermeire S. Gastroenterology 2012
Angelberger S et al. Am J Gastroenterol 2013
Hohmann C et al. N Engl J Med 2014
Iokona C et al. Am J Gastro 2014



TMF: SBI diarrea o mixt vs placebo

9 Assajos contorlados registrats en l’actualitat en clinicaltrials.gov

Halkjær et al, World J Gastroent



TMF i pouchitis

Stallmach et al AM J Gastro, 2016



TMF i autisme
• Estudi en 18 nens entre 7 i 16a

Kang et al, Microbiome 2017

Mejora significativa (80%) de 
los índices de evaluación 
autismo (sólo 2 niños con 
<50% disminución



TMF i malaltia empelt contra hoste

Administración de TMF en 
forma de càpsulas d’un donant
3º

DeFilipp et al, BloodAdv 2018



TMF per la descolonització de soques 
multiresistents

Stalenhoef et al, OFID, 2017



Encefalopatia hepática i FMT

Bajaj et al, Hepatology, 2017

18 pacientes
Un solo donante escogido

Moderador
Notas de la presentación
Alta quantitat de Rhuminoccocus i Lachnospiracea



TMF i malalties metabòliques

Vrieze et al Gastroenterol 2012

TMF de donantes delgados vs autólogo
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Smillie et al, Cell Host & Microbiome, 2018

La abundancia y filogenia cepas del donante son la clave de que el TMF se consolide
Algunas especies del paciente receptor no desaparecerán y puede ser previsible
¿Valoración conjunta del perfil paciente y donante : “matching”?



Identificando donantes: Firmas microbiológicas

¿Cómo podemos evaluar las especies que componen la microbiota
de nuestro colon si no somos capaces de cultivarlas todas?

ADN

Moderador
Notas de la presentación
Llavors, la gran pregunta és: Si no som capaços de cultivar més del 70% d’espècies que habiten al colon dels ésser humans, com podem saber quina és la composició de la microbiota, com a conseqüència quines són aquelles espècies bacterianes que poden estar implicades en el desenvolupament de patologies intestinals I, per tant, que poden actuar com a potencials marcadors?




16S rRNA

16S RNA ribosómico, un buen marcador 
filogenético

- Universal

- Función idéntica y estructura (secuencia) 
conservada

- Fácilmente comparable

- Cronómetro evolutivo

Métodos moleculares para estudiar la diversidad

Moderador
Notas de la presentación
Característiques d’aquest gen.



Moderador
Notas de la presentación
First of all, I would like to chow you a waiting room of 



RAID-CRC

RAID-
CRC

True 
negative
detection

↓ 
50%

FIT False Positive (20 
µg/g)

Alimentary T&P, Apr 2019

Moderador
Notas de la presentación
Marcats els resultats del raidcrc i els del fit100 bibliogràfics.



Resultados SII 
vs EII

RAID-
Dx

Calprot
ectina
(50 
µg/g)

Sensibilidad (%) 88.2 51.5

Especificidad (%) 89.2 92.2

Valores 
predictivos 
positivos (%)

79.0 80.9

Valores 
predictivos 
negativos (%)

94.3 74.6

Valores de sensibilidad y 
especificidad obtenidos para el 

diagnostico diferencial del Síndrome 
del Intestino Irritable y las 
enfermedades inflamatorias 

intestinales mediante el RAID-Dx y la 
calprotectina (punto de corte 50 µg/g).

Diagnóstico diferencial con RAID-Dx

N= 84

Moderador
Notas de la presentación
La cosa és que els marcadors per separat no mostraven grans diferències, però una vegada combinats si. Es va desenvolupar un algoritme que constava de la combinació de diferents marcadors bacterians que mostraven la capacitat de diferenciar els pacients d’IBD amb els d’IBS. Es van calcular valors de sensibilitats, especificitats, valors predictius positius i valors predictius negatius per aquest algoritme i es van comparar amb els resultats de la calprotectina (actual mètode utilitzat). Es va veure que el diagnòstic erroni de pacients amb IBS com a pacients de IBD disminuïa amb un 75%. 



Sensitivity and specificity values for preliminary
RAID-Monitor and Calprotectin (pre-determined cut-
off 250 µg/g) when analysing the same cohort
diagnosed of Crohn’s disease (n=34) and ulcerative
colitis (n=70).

RAID-Monitor: Digestive disease 
activity

RAID-Monitor compared to calprotectin is 
able to detect endoscopic activity reducing 
in 66.6% the false inactive CD patients and 

50% in the false inactive UC.

RAID-Monitor: Activity Monitoring

Moderador
Notas de la presentación
RAID-CRC was developed in a proof-of-concept study using a Spanish cohort consisting in 331 subjects with compatible CRC symptomatology. The behaviour of bacterial markers in these people was described by analysis of bacterial markers. The analysis of bacterial markers was done with the CTs obtained in the real-time PCR (RT-PCR). The accepted results obtained in the RT-PCR were those accomplishing three steps: presence of a single amplification peak in dissociation curves, amplification obtained at the appropriate temperature, and no amplification of negative control. Data base with the results of analysis were analysed by basic statistics as well as machine learning. To assess the capabilities of each bacterial markers some parameters such as sensitivity of advanced neoplasms, specificity, positive predictive value, negative predictive value, and detection limit were estimated. Once all data was analysed we realised that non-a single marker would be sufficient to diagnose neoplasm. However, the good combination of them would let us define the detection intervals and assess the points that would allow us to differentiate between groups. Therefore, the algorithm formation let us determine a cut-off point and establish the intervals for the different groups of patients in a statically significant way. Probes: Oligonucleotide probes are short stretches of single-stranded DNA or RNA used to detect the presence of complementary nucleic acid sequences (target sequences) by hibridation.
The algorithm is the combination of 4 of the bacterial markers designed by GoodGut. Sensitivities and specificities values for each bacterial marker separately are shown in table 1. Despite separately the bacterial markers present not really good values of specificities and sensitivities, together with the FIT determination, lowering the pre-determined cut-off to 10 µg/g, they are able to increase the specificity to higher values than 90% and sensitivity up to 81%.




Cápsulas

Pros: 
• Evita una prueba invasiva y anestesia
•Menos coste
•Sin preparación intestinal

Cons;
•Motilidad
•Píldoras grandes
•Muchas píldoras
•Dosis desconocida



TMF 2.0: consorcios de Microbiota
(“heces artificiales”)

• Hasta hoy sólo tenemos datos sobre productos 
originados biológicamente, no hay datos de 
suspensiones realizadas sintéticamente

1.- RBX2660: 87,1% sobre recurrencia rCDI
• Objetivo 1º falló pero objetivos 2arios (mejora 

signif. sobre placebo de uno de los grupos)
2.- SER 109 :
• 30 pacientes
• 86,7% Cura rCDI
• No efectos adversos destacables

Cli Infect Dis Dubberke 2018
Khanna et al J Infect Dis 2016

Moderador
Notas de la presentación
ht



Gap entre investigadores básicos microbiota y  
clínicos: ¿Microbiomólogo ? (1)

– Continua puesta al día en investigación sobre 
microbiota

– Conocimiento sobre alteraciones disbióticas en 
enfermedades GI y extra GI

– capacidad interpretación del perfil microbiota
– Aplicación de investigación microbioma en 

práctica clínica
– Experto en modulación microbiota (pre-pro

bióticos, TMF..)



Misssatges a retenir (1)
Indicacions FMT: de la investigació a la clínica

• Encefalopatia hepàtica
• CU
• Autisme
• SII
• Patògens MDR
• GVHD
• MetS
• C Diff
• (Colangitis esclerosant?)
• Malalties Metabòliques: DM, NASH

TMF



Missatges a retenir (2)
• Protocols futurs adaptats a les indicacions i perfils de 

pacients
• Marcadors clínics i microbiològics de predicció de 

resposta: Signatures microbiològiques
• L’ús de femtes encapsulades poden impulsar el TFM i

mantenir el seu efecte en malalties cròniques
• TMF 2.0: Suspensions artificials
• Trasplantament tisular vs intervenció farmacèutica
• Desenvolupament de bancs de femtes i centres experts

en TMF
• Concept de microbiomòleg





Hipòcrates

Tota malaltia 
s’inicia als 

budells
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Gràcies!

Cap de Servei de l’Aparell Digestiu-IDIBGI- Unitat de 
Malaltia Inflamatòria

Hospital Universitari Doctor Josep Trueta/ Hospital Sta 
Caterina. Girona, Catalunya

@xevialdeMed
@geteccu

Xavier Aldeguer

xaldeguer@idibgi.org
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