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Participating in the Webinar

All attendees will be muted and 
will remain in “Listen Only Mode” 

Type your questions here so that the moderator 
can see them. 
Not all questions will be answered but we will get 
to as many as possible. 

A handout with the slides and room to take notes can be 
downloaded from your control panel. 

Moderators:
Ronald K. Hsu, MD, FACG

Virtual Grand Rounds universe.gi.org

Virtual Grand Rounds universe.gi.org

Visit gi.org/ACGVGR to Register 

ACG Virtual Grand Rounds
Join us for upcoming Virtual Grand Rounds!

Week 07 – Thursday, February 12, 2026
GI Nutrition Care Series: Nutrition Strategies for Patients with Mucosal Diseases; 
From Celiac, to IBD and Eosinophilic Disorders
Faculty: Laura Manning, RD, and Stephanie L. Gold, MD
At Noon and 8pm Eastern

Week 06 – Thursday, February 5, 2026
The Impact of Violence and Trauma on Patient Care: What the Gastroenterologist 
Needs to Know
Faculty: Christina N. Awad, MD
Moderator: Mark D. Hubner, MD
At Noon and 8pm Eastern
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The Paradigm Shift from FMT to Live Biotherapeutic 
Products 

in the treatment of 
Recurrent Clostridioides difficile Infection

Paul Feuerstadt MD, 
FACG, FRCP(Edin)

Associate Clinical Professor of Medicine
Yale School of Medicine

Ronald Hsu MD, 
FACG, FRCP (Lond, Edin)
Clinical Professor of Medicine
University of California Davis School of Medicine
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Overview

• C. difficile Pathophysiology

• Antimicrobial Treatment of  C. difficile infection
• Timeline from FMT to FDA approved microbiota restoration
• Shifting landscape of  treatment of  CDI
• Differences between FMT and FDA approved therapeutics
• Foundational FMT data
• Foundational FDA approved microbiota restoration data
• The future of  FDA approved treatments?

International Virtual Grand Rounds universe.gi.org

International Virtual Grand Rounds universe.gi.org

Ronald Hsu MD, 
FACG, FRCP (Lond, Edin)

Clinical Professor of  Medicine
University of  California Davis School of  Medicine
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Clostridioides difficile: 
Anerobic gram-positive Spore forming Bacillus

International Virtual Grand Rounds universe.gi.org

1.Jump RL et al. Antimicrob Agents Chemother. 2007;51(8):2883–2887. 
2.Fordtran JS. Proc (Bayl Univ Med Cent). 2006;19(1):3–12. 
3.Cohen SH et al. Infect Control Hosp Epidemiol. 2010;31(5):431–455. 

Clostridioides difficile toxigenic strain 

Spore Form Vegetative Form

Gastric Acid
Antibacterial Soaps

Alcohol based hand sanitizers

• Survives on moist surfaces up to 6 hours

• Produces Toxin A and B

Susceptible to 

• Survives on surfaces for months
• Germinates rapidly to vegetative form

Resistant to

Anerobic gram-positive Spore forming Bacillus
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Clostridiodes Difficile 
Life Cycle

Vegetative PhaseSporulation Phase

Clostridioides Difficile Life Cycle

International Virtual Grand Rounds universe.gi.org

Shen A: J Innat immune 2012;4(2):149-158

Toxins:  TcdA & TcdB are 
proinflammatory, cytotoxic 
can disrupt the actin 
cytoskeleton and impairment 
of tight junctions

TcdB enzymatic activity is 
1000X  > TcdA and the colon is 
10X more sensitive TcdB

Pathophysiology of Clostridioides difficile infection
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Paul Feuerstadt, MD, 
FACG, FRCP(Edin)

Associate Clinical Professor of  Medicine
Yale School of  Medicine

Microbiota: 
The microorganisms 

that live in an 
established 

environment

Microbiome: 
The combined genetic 

material of  the 
microorganisms in a 

particular environment

Dysbiosis:

A derangement 
in the 

microbiota

Metabolome:

Functional 
properties of  the 
gut microbiota

International Virtual Grand Rounds universe.gi.org
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Pépin et al. Clin Infect Dis. 2005;40:1591–7
McFarland et al. Am J Gastroenterol. 2002;97:1769–75 
McDonald et al. Clin Infec Dis 2018. 66 (7) e1-e48
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International Virtual Grand Rounds
universe.gi.org

Chang JY et al. J Infect Dis. 2008;197(3):435-8. 

International Virtual Grand Rounds universe.gi.org
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Impact of Antibiotics Post-rCDI

16%

31%

48%

0%
10%
20%
30%
40%
50%
60%

No Antibiotics Antiobiotics During Tx Antibiotics in 3 mo s/p Tx

rCDI (%)

n=105 n=61 n=80

rCDI, recurrent Clostridioides difficile infection; Tx, treatment.
Drekonja et al. Am J Med. 2011. 124 (11) 1081-1088.

International Virtual Grand Rounds universe.gi.org

Non-severe

Vancomycin 125 mg 
PO Qid x 10 days

Fidaxomicin 200 mg 
PO Bid x 10 days

Metronidazole 500 mg 
PO Tid x 10 days

Severe

Vancomycin 125 mg 
PO Qid x 10 days

Fidaxomicin 200 mg 
PO Bid x 10 days

Kelly et al. Amer J Gastro 2021 Jun 1;116(6):1124-1147International Virtual Grand Rounds
universe.gi.org
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Ingestion of  C. difficile spores

Bile salts induce
germination

Germination

Glucosylating
toxin

production

Transmission of  spores

Sporulation

TcdBTcdA

Adapted from: Shen J. Innate Immun. 2012;4:149-158.

Antimicrobials

International Virtual Grand Rounds universe.gi.org

Johnson S, et al. Clin Infect Dis. 2014;59:345-54.
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Tolevamer Metronidazole Vancomycin
Study 301 Study 302 Combined

**

n=   266 143 134 268 135 125 534 278 259

*p<0.001, tolevamer (T) vs metronidazole (M) and T vs vancomycin (V)
**p=0.020, M vs V

International Virtual Grand Rounds universe.gi.org
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Initial response                     Recurrence                         Sustained response

Louie et al. N Engl J Med. 2011;364(5):422-431. 
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Fidaxomicin Vancomycin

International Virtual Grand Rounds universe.gi.org

Kelly et al. Amer J Gastro 2021 Jun 1;116(6):1124-1147

Recurrence:
Vancomycin
Fidaxomicin
Metronidazole

Recurrence:
Vancomycin
Metronidazole

Vancomycin Taper-Pulse
 125 mg 4 times per day for 

10–14 days
 2 times per day for a week 
 Once per day for a week
 Every 2 or 3 days for 2–8 

weeks

Fidaxomicin 200 mg PO 
twice daily for 10-days

International Virtual Grand Rounds universe.gi.org
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Taper and pulse

Taper and pulse regimens are 
superior to:
Taper alone 

Pulse alone 

Sehgal et al. Expert Rev Anti Infect Ther 2022 20 (4):577-583

International Virtual Grand Rounds universe.gi.org

Extended Pulsed Fidaxomicin vs Vancomycin

Fidaxomicin (FDX): 200-mg oral tablets, twice daily on days 1–5, then once daily on alternate days on days 7–25
Vancomycin (VAN): 125-mg oral capsules, four times daily on days 1–10

Extended Pulsed FDX Standard Dose VAN

Guery et al. Lancet Infect Dis. 2017;18(3):296-307

80.0 82.1

Clinical  
Response

2 days after 
treatment

2.7 4.0 6.2
16.8 17.9 19.0

Recur rence

Day 40 Day 55 Day 90

International Virtual Grand Rounds universe.gi.org
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Bezlotoxumab

International Virtual Grand Rounds universe.gi.org

Ingestion of  C. difficile spores

Bile salts induce
germination

Germination

Glucosylating
toxin

production

Transmission of  spores

Sporulation

TcdBTcdA

Adapted from: Shen J. Innate Immun. 2012;4:149-158.

Antimicrobials Bezlotoxumab

International Virtual Grand Rounds universe.gi.org
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Fecal Microbiota
Transplantation

Bezlotoxumab

International Virtual Grand Rounds universe.gi.org
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The FMT Story in the United States

https://chatgpt.com/c/67616e08-48a8-8012-8ae1-82048e0ae45

International Virtual Grand Rounds universe.gi.org

https://chatgpt.com/c/67616e08-48a8-8012-8ae1-82048e0ae45
https://chatgpt.com/c/67616e08-48a8-8012-8ae1-182048e0ae45

The FMT Story in the United States
International Virtual Grand Rounds universe.gi.org
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2013 Option’s
International Virtual Grand Rounds universe.gi.org

July 2013

oStool is a drug

oInvestigational 
New Drug 
(IND) 
application 
required

September 2013

oEnforcement 
discretion

oFMT available 
for CDI without 
an IND

March 2016

oEnforcement 
discretion 
rescinded for 
stool banks

oSafety concerns 
related to the use 
of  FMT from a 
small number of  
donors

FDA Saga Begins…
International Virtual Grand Rounds universe.gi.org
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https://chatgpt.com/c/67616e08-48a8-8012-8ae1-182048e0ae45

International Virtual Grand Rounds universe.gi.org

SER-109

International Virtual Grand Rounds universe.gi.org
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Phase 2 SER-109: Similar to Placebo

44.1%
53.3%

0%

20%

40%

60%

80%

100%

SER-109 Placebo

p = 0.4

McGovern et al. Clin Infect Dis. 2021 Jun 15;72(12):2132-2140

n =59

n =30
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International Virtual Grand Rounds universe.gi.org

RBX-2660

International Virtual Grand Rounds universe.gi.org
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Phase 2 RBX2660: Enema Based FMT 
Similar To Placebo

56.8%

43.2%

55.6%

0.0%
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90.0%

100.0%

2 RBX2660 2 Placebo 1 RBX 2660/1 Placebo

n = 45

n = 44

n = 45

S

p = 0.2

p = 0.2

Dubberke et al. Inf  Dis Ther 2023 Feb;12(2):703-709.

International Virtual Grand Rounds universe.gi.org

June 2019

o2 FMT immunocompromised 
recipients enrolled in research 
trial acquired ESBL following 
FMT, resulting in 1 death; 
donor not screened for 
MDRO1

oHigh risk history (healthcare 
exposures, travel); testing for 
ESBL, VRE, CRE and MRSA

October 2019

oPublic hearing on the use of  
FMT 

oPharma and academia discuss 
enforcement discretion and its 
impact on the development of  
an FDA approved product

FDA Saga Continues…
International Virtual Grand Rounds universe.gi.org
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Tariq et al. Ther Adv Gastro 2023 Vol 16:1-9

All Clinical Trials 
(n=19 trials, 18 studies)

Trials with a Control Arm 
(n=10 trials, 9 studies)

1,176 patients
Efficacy: 78% (95% CI: 71-85%)

523 patients
Efficacy: 72% (95% CI: 60-82%)

International Virtual Grand Rounds universe.gi.org

https://chatgpt.com/c/67616e08-48a8-8012-8ae1-182048e0ae45

International Virtual Grand Rounds universe.gi.org
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March 2020: Serious Adverse Events

https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/safety-alert-regarding-use-fecal-microbiota-transplantation-and-risk-serious-adverse-events

International Virtual Grand Rounds universe.gi.org

Fecal Microbiota Live-JSLM 
(RebyotaTM, RBL)

• Single-dose, microbiota-based live biotherapeutic agent 

• Rectally administered 

• 150 mL of  therapeutic material

• 107 microbes per mL or 15 x 108 microbes per treatment

• Broad consortium

• A proprietary manufacturing process preserves diverse 
spore-forming and non–spore-forming bacteria, including 
Bacteroides

Orenstein R et al. Clin Infect Dis. 2016;62:596-602. 
Blount KF et al. Open Forum Infect Dis. 2019;6:ofz095
Ray A, Jones C. Future Microbiol. 2016;11:611-616.

International Virtual Grand Rounds universe.gi.org
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6 months 
Follow-up

No

6 months 
Follow-up

Option for second 
RBL

Yes

A
Treatment

1 Dose RBL

B
Control

1 Dose Placebo

CDI
Resolved?

Antibiotic washout period (24h-72h)

8 weeks

Standard of  Care Antimicrobial

Khanna et al. Drugs. 2022 Oct;82(15):1527-1538

International Virtual Grand Rounds universe.gi.org

PUNCH-CD3: Phase 3 
RBL Superior to Placebo

Khanna et al. Drugs. 2022 Oct;82(15):1527-1538

70.6%

57.5%

0%

20%

40%

60%

80%

100%

SOC ABX + RBL SOC ABX + Placebo

Bayesian Analysis
Posterior Probability of  Superiority: 0.991

International Virtual Grand Rounds universe.gi.org
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RBL PUNCH-CD3: Microbiota Response

RBL Treated Responders Placebo Treated Responders

Claypool et al. Gut Microbes. 2025 Dec;17(1):2520412

International Virtual Grand Rounds universe.gi.org

RBL Restoration of Bile Salt Milieu

Papazyan R, et al. ID Week Presentation 2021. Abstract 1039. 

RBL Treated

International Virtual Grand Rounds universe.gi.org
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RBL Open Label Study

Feuerstadt et al. Clin Inf  Disease. 2024 (in press)

International Virtual Grand Rounds universe.gi.org

OLS Sub-Group: 
Inflammatory Bowel Disease

Allegretti et al. Infl Bow Dis. 2025 epub

International Virtual Grand Rounds universe.gi.org
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OLS Sub-Group: 
Inflammatory Bowel Disease

Allegretti et al. Infl Bow Dis. 2025 epub

International Virtual Grand Rounds universe.gi.org

OLS Sub-Group: 
Immunocompromised

Alonso et al. OFID. 2025 epub Mar

International Virtual Grand Rounds universe.gi.org
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Adapted from FDA package insert: https://www.fda.gov/media/163587/download

International Virtual Grand Rounds universe.gi.org

• Treatment successa at 
8 weeks occurred in 39/41 
participants (95%)

• Two participants had 
indeterminate outcomes due to 
withdrawing consent prior to the 
8-week follow-up assessment: 

• One due to an unrelated SAE 
(brain neoplasm) 

• One due to scheduling conflicts 

• Neither reported any CDI 
symptoms up to the time 
of withdrawal

0

2

39

0 5 10 15 20 25 30 35 40

Failure

Indeterminate

Success

Number of  participants

Treatment Success at 8 Weeks (N=41)

5%

95%

CDI-Scope Study (Prospective)

CDI, Clostridioides difficile infection; SAE, serious adverse 
event. 
aDefined as the absence of  CDI recurrence through 8 weeks
Data on file. REB064. Ferring Pharmaceuticals Inc. Khanna et al. 2025 Apr 22:18:17562848251339697 

International Virtual Grand Rounds universe.gi.org
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Fecal Microbiota Spores, Live-BRPK
(VowstTM, VOS)

• Microbiota-based live biotherapeutic agent administered with 4 
capsules daily over 3 days

• Orally administered 

• 3 x 107 CFU per full treatment

• Narrow consortium

• A proprietary manufacturing process removes most fungi, parasites, 
viruses and non-spore forming bacteria resulting in predominantly 
Firmicutes spores

Korman L et al. Gastroenterology 2021;6:S-368.
Feuerstadt et al. N Engl J Med. 2022 Jan 20;386(3):220-229c

International Virtual Grand Rounds universe.gi.org

ECOSPOR-III: Phase 3 Trial Design

Primary endpoint
Recurrence at 8 weeks

Safety 
through 24 weeks

Placebo

VOS

4 Capsules 
once daily for 

3 Days

Recurrences evaluated through 24 weeks

Feuerstadt et al. N Engl J Med. 2022 Jan 20;386(3):220-229

Standard of  Care 
Antimicrobial

International Virtual Grand Rounds universe.gi.org
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ECOSPOR-III: Phase 3 
VOS superior to Placebo

88.0%

60.0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

SOC ABX + VOS

SOC ABX + Placebo

p < 0.001N=89

Sustained Clinical Response, 8 weeks 

Feuerstadt et al. N Engl J Med. 2022 Jan 20;386(3):220-229

N=93

International Virtual Grand Rounds universe.gi.org

Engraftment of Oral FMT Species
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Concentration of Secondary Bile Acids

Compositional and Metabolomic Changes 
Following VOS vs. Placebo

Feuerstadt et al. N Engl J Med. 2022 Jan 20;386(3):220-229

International Virtual Grand Rounds universe.gi.org
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ECOSPOR IV: Open Label Study

Simms et al. JAMA Netw Open. 2023 Feb 1;6(2)
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International Virtual Grand Rounds universe.gi.org

How I do it…VOS

• Before Dosing

• Finish Antimicrobials for CDI 2-4 
days prior to starting VOS

• The day prior, or at least 8 hours 
prior to administering the first dose, 
patient should drink 10 oz of  
magnesium citrate.

• For those with renal impairment 
consider 250 mL of  polyethylene 
glycol

• Dosing

• Taken on an empty stomach prior to 
the first meal of  the day

• 4 capsules administered daily for 3 
days

• When not being taken, capsules are 
heat stable and can be left out until 
administered

Fecal Microbiota Spores, Live-BRPK Package Insert

International Virtual Grand Rounds universe.gi.org
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2023
International Virtual Grand Rounds universe.gi.org

International Virtual Grand Rounds universe.gi.org
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FDA+MRTFMT
Donor Screening
Sample Screening
Good
Manufacturing 
Procedure
Clinical Trial Data
Safety Data
Ease of  access

International Virtual Grand Rounds universe.gi.org

****

International Virtual Grand Rounds universe.gi.org
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FDA+MRTFMT
Donor Screening

?Sample Screening
Good
Manufacturing 
Procedure
Clinical Trial Data
Safety Data
Ease of  access

International Virtual Grand Rounds universe.gi.org

FDA+MRTFMT
Donor Screening

?Sample Screening

?
Good
Manufacturing 
Procedure
Clinical Trial Data
Safety Data
Ease of  access

International Virtual Grand Rounds universe.gi.org
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International Virtual Grand Rounds universe.gi.org

International Virtual Grand Rounds universe.gi.org
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International Virtual Grand Rounds universe.gi.org
International Virtual Grand Rounds universe.gi.org

International Virtual Grand Rounds universe.gi.org
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International Virtual Grand Rounds universe.gi.org

FDA+MRTFMT
Donor Screening

?Sample Screening

?
Good
Manufacturing 
Procedure
Clinical Trial Data
Safety Data
Ease of  access

International Virtual Grand Rounds universe.gi.org
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FDA+MRTFMT
Donor Screening

?Sample Screening

?
Good
Manufacturing 
Procedure
Clinical Trial Data

/Safety Data
Ease of  access

International Virtual Grand Rounds universe.gi.org

FDA+MRTFMT
Donor Screening

?Sample Screening

?
Good
Manufacturing 
Procedure
Clinical Trial Data

/Safety Data
?Ease of  access

International Virtual Grand Rounds universe.gi.org
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The End of “Conventional FMT” in the US?

https://chatgpt.com/c/67616e08-48a8-8012-8ae1-182048e0ae45

International Virtual Grand Rounds universe.gi.org

June 2019

o 2 FMT 
immunocompromised 
recipients enrolled in 
research trial acquired 
ESBL following FMT, 
resulting in 1 death; 
donor not screened for 
MDRO1

o High risk history 
(healthcare exposures, 
travel); testing for 
ESBL, VRE, CRE and 
MRSA

October 2019

o Public hearing on the 
use of  FMT 

o Pharma and academia 
discuss enforcement 
discretion and its 
impact on the 
development of  an 
FDA approved 
product

November 2022

o “Centralized 
manufacturing in stool 
banks presents safety 
concerns related to the 
number of  patients 
that may be exposed to 
a particular donor and 
particular 
manufacturing 
practices.” 

o IND requirements 
were needed to ensure 
safety

FDA Saga Continues…
International Virtual Grand Rounds universe.gi.org
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https://www.fiercebiotech.com/biotech/1st-microbiome-product-approved-seres-slims-rd-efforts-and-cut-staff-focus

International Virtual Grand Rounds universe.gi.org

https://www.fiercepharma.com/pharma/ferring-trims-us-workforce-134-new-jersey-minnesota-layoffs

International Virtual Grand Rounds universe.gi.org
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2024
International Virtual Grand Rounds universe.gi.org

https://www.fiercepharma.com/pharma/ferring-trims-us-workforce-134-new-jersey-minnesota-layoffs

International Virtual Grand Rounds universe.gi.org
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Recurrent C. difficile Infection

Is the patient at high risk for recurrence?

Immunocompetent adults

Recommend use 
of  fecal 

microbiota-based 
therapies upon 
completion of  

SOC ABX

Immunocompromised adults

Mild-Moderate
Immunocompromise

Severe
Immunocompromise

Recommend use of  
conventional FMT 
upon completion of  

SOC ABX

Recommend against use 
of  fecal microbiota-based 

therapies upon 
completion of  SOC ABX

Peery et al. Gastroenterology 2024;166:409–434

+ + + +

International Virtual Grand Rounds universe.gi.org

https://openbiome.org/feature/openbiome-voluntarily-suspends-fmt-shipments/

International Virtual Grand Rounds universe.gi.org
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https://chatgpt.com/c/67616e08-48a8-8012-8ae1-82048e0ae45
https://chatgpt.com/c/67616e08-48a8-8012-8ae1-182048e0ae45

The FMT Story in the United States
International Virtual Grand Rounds universe.gi.org

2025: Last Products Standing

Fecal Microbiota, Live-jslm Fecal Microbiota spores, Live-brpk

International Virtual Grand Rounds universe.gi.org
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VE303 (Vedanta Biosciences)

STRAIN #1
Enterocloster bolteae

STRAIN #2
Anaerotruncus colihominis

STRAIN #3
Sellimonas intestinalis

STRAIN #4
Otoolea symbiosa

STRAIN #5 

Blautia celeris

STRAIN #6 

Dorea_A longicatena

STRAIN #7 

Clostridium AQ innocuum

STRAIN #8 

Flavonifractor plautii

International Virtual Grand Rounds universe.gi.org

Safety endpoint
Follow-up for safety

Standard of care 
antimicrobial

VE303 high dose (10 capsules daily x 14 days)

Placebo

Week 0 Week 24Week 8

Primary endpoint
Sustained clinical cure

R VE303 low dose (2 capsules daily x 14 days)

Louie et al. JAMA 2023 Apr 25;329(16):1356-1366.

International Virtual Grand Rounds universe.gi.org
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Consortium Trial: VE303 
Phase 2 Trial

High Dose VE303 vs. Placebo, 8 weeks 

86.2%

54.5%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

VE303 (High Dose) Placebo

Louie et al. JAMA 2023 Apr 25;329(16):1356-1366.

International Virtual Grand Rounds universe.gi.org

Fidaxomicin 200 mg PO Bid x 
10 days

1st 
Episode

2nd

Episode

3rd 
Episode

Vancomycin Taper > 6 weeks with either pulse of Vancomycin or Fidaxomicin 
“Chaser”

or Fidaxomicin 200 mg PO Bid x 10 days/Fidaxomicin 200 mg PO bid for 5 days 
followed by qOD days 7-25

Standard Antimicrobial Course +
FDA approved Microbiota 

Restoration

Vancomycin 125 mg PO Qid x 
10-14 days

FDA approved 
Microbiota 
Restoration

> 2 Risk Factors 
for Recurrence

FDA approved 
Microbiota 
Restoration

International Virtual Grand Rounds universe.gi.org
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Current Thoughts

• We have come a long way
• Currently, FDA approve therapies seem to be the 

current and future for MRT in the United States
• There remains an unmet need for Fulminant disease 

as there are no FDA approved products
• Unclear how the FDA will respond to this with 

Openbiome sunsetting its distribution plan for 
rCDI and fulminant disease

International Virtual Grand Rounds universe.gi.org

Virtual Grand Rounds universe.gi.org
ACG Education Universe: universe.gi.org

An Online Learning Resource

Questions

Ronald K. Hsu, MD, FACG

Paul Feuerstadt, MD, FACG
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Virtual Grand Rounds universe.gi.org
ACG Education Universe: universe.gi.org

An Online Learning Resource

On behalf of the American College of 
Gastroenterology (ACG), the Gastroenterological 
Society of Taiwan (GEST), and the Taiwan Microbiota 
Consortium (TMC), 

Thank you for joining us.
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