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Protocol Summary

Title

A pilot proof of concept study of the Effects of Administration of SCFA in
Rheumatoid Arthritis Inadequate Responders

Short Title

EASI-RAIR

Brief Summary

This study is a pilot, proof of concept study to determine the effects of
administering an oral SCFA supplement to RA patients with inadequate
response to methotrexate. We will include up to 65 total participants to obtain
the following samples sizes below. We will include up to 65 participants to
obtain a sample size of at least 25 participants taking the oral supplement. We
hypothesize that oral SCFA will change the participants’ gut microbiome and
regulatory immune responses. Additionally, we will include participants with
inadequate response to methotrexate who do not want to take oral SCFA
supplements but rather proceed directly to the next medication their treating
physician suggests. We will include up to 30 participants to obtain a sample
size of at least 20 participants. Clinical data to assess for adverse events, stool,
urine samples and peripheral blood will be collected at baseline, 1 month, with
an optional 2-month time-point, and an optional visit up to 12-months following
the last visit after participants have started treatments with the next line of
therapy, Fecal microbiome will be analyzed. Adaptive immune responses will
be analyzed from participant blood samples.

Phase Pilot proof of concept study
Primary objective:

e To determine whether oral SCFA supplementation in RA inadequate

responders induces changes in the gut microbiome composition
Key secondary objectives:

e To determine whether oral SCFA supplementation in RA inadequate
responders induces changes in the peripheral Treg population

e To measure changes in adaptive immune response over time with oral
supplementation of SCFA

Objectives e To measure changes in serum and fecal SCFA concentration with oral
supplementation of SCFA

e To measure MTX and its metabolites in fecal and urine samples after
oral SCFA supplementation

e To measure changes in the gut microbiome composition in
methotrexate inadequate responders who do not want to take oral
SCFA supplements.

e To measure changes in the gut microbiome composition in
methotrexate inadequate responders after they initiate next line
therapy (as prescribed by their treating physician)

Methodology Open label pilot proof of concept study
Primary endpoint:

e The primary endpoint will be an increase in microbiome alpha diversity

from baseline visit 1 to visit 2 after SCFA supplementation.
Endpoint Important secondary endpoints:

e We will determine the changes to serum and fecal SCFA after SCFA
supplementation and determine the changes in adaptive immune
response including peripheral Treg cell populations.

Study Duration

Up to 4 years

Participant Duration

Up to 14 months
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Duration of IP
administration

Up to 2 months

Any Rheumatoid Arthritis patient who is an inadequate responder to current
RA treatment:

Population e Age 18 years and above
e Subjects not excluded based on gender, race or ethnicity, general
health status, or geographic location
Study Sites NYU Langone Health inpatient and outpatient sites, Bellevue Hospital

Number of participants

65 participants

Description of Study
Agent/Procedure

Study agent is an oral SCFA supplement containing butyrate. It will be taken
orally 1000mg three times a day with meals.

Key Procedures

Blood draws
Stool collection
Urine collection

Statistical Analysis

The primary endpoint of the trial is an increase in microbiome alpha diversity
within subject pre- and post-SCFA supplementation at 1 month after initiation
of treatment. According to our preliminary data in new-onset RA participants,
SCFA supplementation leads to increase in alpha diversity with an effect size
of 0.63. To be conservative, we will estimate an effect size of 0.60. A total of
25 participants will be needed to achieve an effect size of at least 0.60 while
maintaining 80% power with a 0.05 type | error
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Schematic of Study Design

Participants taking Oral SCFA Supplements

RA patients with inadequate treatment response

Baseline assessment

Treatment

Month 1 follow up

Month 2 follow up (optional)

Visit post next line therapy +/- 12 Months (optional)

Participants Not Taking Oral SCFA Supplements
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Clinical assessment Blood/urine collection

« <

Suggested next step treatment from Treating Physican

¢

Clinical assessment Stool Blood/urine collection

<

Clinical assessment Stool Blood/urine collection

¢

Clinical assessment Stool Blood/urine collection

1 Key Roles

Principal Investigator

Jose U. Scher, MD

Associate Professor of Medicine

Director of the NYU — MiCRA

Director of the NYU Psoriatic Arthritis Center (PAC)
New York University Grossman School of Medicine
301 East 17th Street, Suite 1410

New York, NY 10003

Email: jose.scher@nyumc.org

Tel: 212-598-6272

Co-Investigators
Rebecca B. Blank, MD, PhD

2 Introduction, Background Information and Scientific Rationale

2.1 Background Information and Relevant Literature

Methotrexate (MTX) is highly effective in about half of all rheumatoid arthritis (RA) patients'3 and remains the
anchor drug for most of those who are recently diagnosed. It would therefore be beneficial to find a safe,
effective, and inexpensive way to increase MTX response. A major mechanism by which MTX efficacy can be
enhanced is through T regulatory cell (Treg) function*. The short chain fatty acid (SCFA) butyrate, a microbial
fermentation product of certain gut microbes, has been shown to: i) induce a Treg immune response; and ii)
promote changes in the gut microbiome in both murine models of inflammatory disease and in humans®-'".
Importantly, butyrate supplementation in patients with inflammatory disease has been shown to modify the gut
microbial community towards an abundance of potentially beneficial butyrate producers’, supporting the notion
that oral butyrate may promote a more tolerogenic gut microbial niche in autoimmune conditions. Based on this
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body of evidence, along with both our preliminary data and our published work showing that the baseline gut
microbiome can be predictive of MTX responsiveness in new-onset RA (NORA) patients'?, we hypothesize
that in RA patients with initial inadequate MTX response, the co-adjuvant administration of butyrate (along with
MTX), will induce modifications in gut microbial communities that favor a regulatory adaptive immune response
which can ultimately increase drug efficacy.

To our knowledge, the proposed study will constitute the first of its kind. There have been mixed results in small
trials of probiotics and/or prebiotics in inducing immunoregulatory activity in healthy and diseased participants™s-
8 and in RA in particular'”. We propose to circumvent the upstream mechanisms induced by the
supplementation of probiotics and/or prebiotics and directly administer the gut microbial fermentation byproduct
itself along with MTX to induce a more effective regulatory response in RA patients deemed refractory to the
drug. If oral butyrate can induce even a modest increase in MTX efficacy, this strategy has the potential to allow
patients to continue MTX monotherapy instead of unnecessarily switching to another DMARD. This would help
reduce the dependence on alternative DMARDSs, including targeted synthetic oral DMARDs and biologic
DMARDs which are generally more prone to adverse events.

This is being submitted as a separate study from EASI-RA (i20-02068) because of the requirement for
participants to have an inadequate response to MTX, while EASI-RA patients are new onset rheumatoid arthritis
patients who are rheumatoid arthritis treatment naive. The patients in this EASi-RAIR study are no longer “new-
onset” rheumatoid arthritis compared to the patients in EASi-RA. Additionally, the primary outcomes in both
studies are different, therefore necessitating implementation of a new IRB protocol.

Hypothesis

We hypothesize that in RA patients with inadequate MTX responses, the oral co-administration of butyrate
along with MTX will induce modifications in gut microbial communities that favor a regulatory adaptive immune
response that may ultimately increase MTX efficacy.

2.2 Name and Description of the Investigational Agent: Butyrate — a short chain fatty acid

This study is looking at the investigational agent short chain fatty acids (SCFA), and in particular, a four-carbon
SCFA called butyrate. Oral butyrate and other oral SCFA mixtures can be found as dietary supplements in local
health food shops and pharmacies and are not regulated by the FDA.

2.21 Preclinical Data

There is a substantial amount of published work suggesting that oral butyrate supplementation ameliorates
inflammatory arthritis in murine models®¢. Additionally, there have been a number of studies examining the
effects of oral supplementation of SCFAs in humans in inflammatory diseases such as arthritis, MS and even
the metabolic syndrome®Cleophas, Ratter 10.13.16.17_ Butryate supplementation in patients with IBD alters the gut
microbial community towards an abundance of butyrate producers''. In particular, SCFA such as butyrate
promotes T regulatory cell differentiation, production of IL10, and a shift from Th17 dominant phenotype to Treg
phenotype5-19. In our lab we can see systemic changes in Treg circulation within one week in healthy volunteers
following butyrate supplementation (unpublished data). Further, our lab has characterized the gut microbial
composition in RA patients that are either responders or non-responders to MTX'2. One important mechanism
of MTX is its role in promoting Treg function*. MTX responders have increased frequencies of regulatory T cells
after MTX treatment whereas, nonresponders do not?°. Therefore, we propose that addition of SCFA to MTX
therapy will induce more circulatory Tregs.

2.2.2 Clinical Data to Date
There is no available clinical research data to date on this product (Oral butyrate supplement from Biotics
Research or Bodybio, Inc.). Please reference above for data on SCFA, and butyrate, in related studies.

2.2.3 Dose Rationale

Butryate 1000 mg three times daily will be used in this study. This dose was based on doses found in the
literature and over the counter general use guidelines that ranged from 1000mg — 6000 mg daily81%11. In our
ongoing study in NORA patients, the proposed dosing regimen is feasible, tolerable and promotes changes in
gut microbiome diversity (unpublished data).
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2.3 Rationale

MTX is effective in up to only 40-50% of all RA patients yet MTX monotherapy is an anchor drug for most RA
patients. It would be beneficial to find a safe, effective and inexpensive oral agent that could increase MTX
effectiveness. A major mechanism of MTX is by enhancing Treg function*. SCFA have been shown to induce
a Treg immune response and induce changes in the gut microbiome in both murine models of inflammatory
disease and human patients. Taken together, we propose that an oral SCFA-based supplement given to RA
patients on a daily basis along with physician prescribed MTX will induce changes in gut microbial communities
that favor a regulatory adaptive immune response. We will analyze gut microbial communities from patients
prior to SCFA initiation and evaluate whether SCFA can shift a non-responder gut microbiome into a responder
gut microbiome phenoptype. We will also analyze blood samples from participants to characterize whether
SCFA supplementation leads to increased production of T regulatory cells and regulatory cytokines. We will not
have a placebo arm as this is a pilot proof of concept study.

2.4 Potential Risks & Benefits

241 Known Potential Risks

Risk of study supplement

Butyrate is a normal SCFA fermentation byproduct of our commensal gut microbiota. As such, no risks are
expected other than those derived from ingestion of concentrated fatty acids, namely gastrointestinal
intolerance (including pain and bloating) and (possibly) diarrhea. Subjects who experience any of these
symptoms will be informed to contact their study doctor immediately at the telephone number provided by the
PI.

The study team will work to minimize risks by monitoring subject experiences through the study and monitoring
the withdrawal of subjects who experience certain risks or severe symptoms. This monitoring will be in the form
of discussing with patients during their study visits and tracking of adverse events on case report forms and will
be discussed with DSMB as required. There will not be no special monitoring in this case as this is a normal
byproduct of gut microbiota and no serious risks are expected from the supplement.

Risks of all study related procedures

Blood draw: Possible side effects from drawing blood include: faintness, inflammation of the vein, pain, bruising,
or bleeding at the site of puncture. There is also a slight possibility of infection.

Stool/Urine Sample Collection:
Potential contamination of surfaces or other people is the major risk of urine and stool collection procedure,
which may transmit infectious diseases to animals and individuals.

Physical Examination
The physical examination will be performed by a qualified study physician as part of routine care. Minor
discomfort may occur.

Loss of privacy and confidentiality: As with participation in any research study, there is always a risk that
confidential or private information can be compromised. To minimize this risk, the study team will de-identify
patient samples and replace identifying information, such as patient’s name, with a bar code label that will not
be associated with any date or identifiable information to the patient (for example birthday or street address).
Samples will be stored in the Pls lab. Only Dr. Scher and his research team will have access to them.

2.4.2 Known Potential Benefits
The benefits of SCFA, particularly, butyrate, are currently unknown. Subjects will not benefit directly from the
study. We hope the information gained will help us better understand the effects of SCFA in patients with RA.

3  Objectives and Purpose
e To determine whether SCFA alters the gut microbiome and to assess whether the changes in the gut
microbiome alters systemic immune responses.
e Assess clinical responsiveness to oral supplementation of SCFA along with MTX in inadequate
responders
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3.1 Primary Objective
e To determine whether oral SCFA supplementation in RA inadequate responders induces changes in
the gut microbiome composition

3.2 Secondary Objectives (if applicable)
e To determine whether oral SCFA supplementation in RA inadequate responders induces changes in
the peripheral Treg population
e To measure changes in adaptive immune response over time with oral supplementation of SCFA
e To measure changes in serum and fecal SCFA concentration with oral supplementation of SCFA
e To measure MTX and its metabolites in fecal and urine samples after oral SCFA supplementation

4  Study Design and Endpoints

4.1 Description of Study Design

This study is a pilot proof of concept, open label study of the effects of oral SCFA supplementation in RA
patients with an inadequate response to MTX. We will be enrolling all patients with RA who fulfill
inclusion/exclusion criteria. This will be a single center study based in the NYU Langone hospitals and clinics
as well as Bellevue Hospital which falls under its umbrella. Oral butyrate will be taken at 1000 mg three times
daily with meals by RA patients who have active disease and are currently taking MTX at prescriber’s
recommended dose. There will be no dose escalation of the study supplement.

4.2 Study Endpoints

4.21 Primary Study Endpoints

The primary endpoint will be an increase in microbiome diversity (as measured by Shannon diversity index)
from baseline visit 1 to visit 2 after SCFA supplementation with an effect size of at least 0.60.

4.2.2 Secondary Study Endpoints
We will determine changes in serum and fecal SCFA concentration over time to ensure that oral SCFA
supplementation is localizing to the colon and/or peripheral circulation.

We will measure changes in adaptive immune response by flow cytometry, ELISA, T reg suppression assays
and RNA-seq, over time with oral supplementation of SCFA with the hypothesis that oral SCFA supplementation
will increase Treg and B regulatory cell responses over time.

We will measure changes in cytokine production over time with oral supplementation of SCFA with the
hypothesis that oral SCFA supplementation will increase regulatory cytokine responses and decrease
inflammatory cytokine responses.

Contingent upon observed changes in microbiome and/or changes in adaptive T and B cell populations,
measurements of inflammatory transcripts may be performed on stored frozen PBMCs by measuring cell
messenger RNA levels.

4.2.3 Exploratory Endpoints

We will determine the percentage change of gut microbiome composition from MTX-nonresponder (MTX-NR)
phenotype to an MTX-responder (MTX-R) phenotype after SCFA supplementation. Our hypothesis is that oral
SCFA supplementation will shift the microbiome to a more regulatory state and in parallel will shift the
microbiome to a similar composition that is observed in patients who are MTX-R.

5  Study Enroliment and Withdrawal

5.1 Inclusion Criteria

In order to be eligible to participate in this study, an individual must meet all of the following criteria:
1. Diagnosis of RA meeting 2010 ACR/EULAR for RA and/or treating MD diagnosis
2. Inadequate response to MTX per treating MD at maximum tolerated dose.
3. Able and willing to provide written informed consent prior to any study specific procedures
4. Age 18 years and above at time of enroliment
5. Subjects not excluded based on race or ethnicity
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5.2 Exclusion Criteria

An individual who meets any of the following criteria will be excluded from participation in this study:
Participants who are pregnant or are currently breastfeeding

History of sensitivity to study compound or any of their excipients

Previous intolerance to SCFA or related compounds

Current antibiotic treatment (within 3 months of screening) at discretion of Pl
Current consumption of probiotics (within 3 months of screening) at discretion of Pl
Severe hepatic impairment (eg, ascites and/or clinical signs of coagulopathy)
Renal failure (eGFR <30 or requiring dialysis) by history

History of other autoimmune disease at discretion of Pl

Current immunodeficiency state (e.g., cancer, HIV, others)

COENOIORrWON =

5.3 Vulnerable Subjects
Vulnerable subjects will not be enrolled.

5.4 Strategies for Recruitment and Retention

Recruitment

Potential subjects will be informed of the study by their treating physicians. Treating physicians will be informed
of the study verbally. Additionally, individuals with inadequate response to methotrexate who do not want to
take oral SCFA supplements but rather proceed directly to the next medication their treating physician suggests;
are also considered potential subjects, serving as the control group, and will be informed of the study by their
treating physician. If patients agree to be contacted for participation, a member of the study team will approach
them in person, by phone, via MyChart message. These recruitment materials are uploaded in Research
Navigator. The study team also welcomes potential subjects from outside NYULH or Bellevue Hospital who
may learn about the study from clinicaltrials.gov or by word-of-mouth.

Once contact is made, subjects will be told the reason they are being contacted and asked if they are interested
in participating in this specific study. If the potential subjects agree, the study team will provide them with
information regarding the next steps for participation.

If a subject requests information regarding opting out of further recruitment for all research, subjects will be
directed to contact study coordinator or have subjects contact research-contact-optout@nyumc.org or 1-855-
777-7858.

Sex of Subjects
Both men and women will be equally recruited into the study. Since RA affects women over men by

approximately 3-fold, we will likely recruit more women due to the epidemiology of this disease. There are no
enrollment restrictions regarding gender of subject.

Age of Subjects.
Age of the enrolled subjects will be at least 18 years of age.

Racial and Ethnic Origin.
All racial and ethnic groups will be recruited into the study, without any restrictions.

Subject capacity:
Subjects with impaired cognitive capacity will not be consented or enrolled into the study.

Subject comprehension:

If any questions arise, the Study Staff will answer them until the subject has a clear understanding of what is
expected if he/she agrees to participate in the study. Each subject will be asked to provide a statement of
understanding of the study risks, procedures and what the study entails prior to signing the Study Informed
Consent.
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Documentation of consent:
Original documents of the Study Informed Consent will be maintained for study purposes and review, if needed.

5.4.1 Use of DataCore/Epic Information for Recruitment Purposes
This study will utilize EPIC to identify subjects.

Datacore may be used for subject recruitment. Subjects will be identified by clinician diagnosis of rheumatoid
arthritis and by medications in order to screen for potentially eligible participants who have consented to be
contacted for research purposes through their MyChart Study coordinator and Study PI will have access to this
information in order to identify and recruit eligible participants.

Study personnel will submit a request to NYULH DataCore via iLab. Study team members who will have access
to search results include Dr. Rebecca Blank (sub-l), Sydney Catron (research coordinator), Rhina Medina
(research coordinator) and Sarah Moussavi (research coordinator). The PHI that will be accessed is the clinical
diagnosis of the individual, medications, and age. The data will be discarded after use which will include deleting
any identifiers that link the individual to the PHI.

The study team will search DataCore/EPIC weekly until recruitment ends.
Treating physicians will be notified of the study through word of mouth.

The patient’s primary physician will recommend their patient for the study, after this, the study team will contact
the patient by phone or MyChart to gauge their interest,

Any recruitment information sent by email will utilize Send Safe email.

Once potential subjects have been identified, the study team will notify the treating physician (TP) that they
have patients eligible to participate as follows:
e Provide TP with an oral script to use when contacting potential subjects
e TP agrees to permit study team to directly contact potential subjects on behalf of TP.
e TP has been notified that the study team will contact potential subjects directly, by letter, phone, email,
or the MyChart portal etc.

Once contact is made, approved recruitment language will be used to communicate the reason they are being
contacted and subjects will be asked if they are interested in participating in this specific study. Should the
potential subjects agree, the study team will provide the subjects with information regarding the next steps for
participation.

If a subject requests information regarding opting out of further recruitment for all research, subjects will be
directed to contact research-contact-optout@nyumc.org or 1-855-777-7858.

5.5 Informed Consent Process

5.5.1 Consent/Assent and Other Informational Documents Provided to Participants

Consent forms describing in detail the study agent, study procedures, and risks are given to the participant and
written documentation of informed consent is required prior to starting any research activities. The consent form
is submitted with this protocol.

5.5.2 Consent Procedures and Documentation

Informed consent is a process that is initiated prior to the individual's agreeing to participate in the study and
continues throughout the individual’s study participation. Extensive discussion of risks and possible benefits of
participation will be provided to the participants and their families. Consent forms will be IRB-approved and the
participant will be asked to read and review the document. The investigator will explain the research study to
the participant and answer any questions that may arise. All participants will receive a verbal explanation in
terms suited to their comprehension of the purposes, procedures, and potential risks of the study and of their
rights as research participants. Participants will have the opportunity to carefully review the written consent form
and ask questions prior to signing. The participants should have the opportunity to discuss the study with their
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surrogates or think about it prior to agreeing to participate. The participant will sign the informed consent
document prior to any procedures being done specifically for the study. The participants may withdraw consent
at any time throughout the course of the trial. A copy of the signed informed consent document will be given to
the participants for their records. The rights and welfare of the participants will be protected by emphasizing to
them that the quality of their medical care will not be adversely affected if they decline to participate in this
study.

A copy of the signed informed consent document will be stored in the subject’s research record. The consent
process, including the name of the individual obtaining consent, will be thoroughly documented in the subject’s
research record. Any alteration to the standard consent process (e.g. use of a translator, consent from a legally
authorized representative, consent document presented orally, etc.) and the justification for such alteration will
likewise be documented.

When a participant consents to this study, his/her name, address, phone numbers, DOB, and copies of medical
records will be collected and kept with the informed consent. At this time, he/she will be assigned a unique
study identification number. All subsequent data analysis, specimen recording, and samples will be encoded
with this identification number, only and the date of collection. No personal identifiers will be displayed. The
principal investigator/project administrator will keep the original, signed informed consents in a locked cabinet
in a locked office together with records of specimens donated and medical record copies secured for review.
Information with participant names will not be used in any publications resulting from this investigation. The PI
will retain the participant contact information until the conclusion of the study.

5.6 Duration of Study Participation
The duration of participation will be approximately 2 months with option to extend for additional visit up to 12
months after month 2 visit.

5.7 Total Number of Participants and Sites

Recruitment will end when approximately 65 participants are enrolled. It is expected that approximately 65
participants will be enrolled in order to produce 25 evaluable participants. Participants will be recruited from
NYULH and Bellevue. The study team may also enroll any potential candidate from outside NYULH or Bellevue
who contacts the study team. There will be no international site recruitment.

5.8 Participant Withdrawal or Termination
5.8.1 Reasons for Withdrawal or Termination
Participants are free to withdraw from participation in the study at any time upon request. An investigator may
terminate participation in the study if:
e Any clinical adverse event (AE), laboratory abnormality, or other medical condition or situation occurs
such that continued participation in the study would not be in the best interest of the participant
e The participant meets an exclusion criterion (either newly developed or not previously recognized) that
precludes further study participation

5.8.2 Handling of Participant Withdrawals or Termination

Any participant can withdraw his/her informed consent for the research use of their donated blood specimen
and revoke his/her Authorization for the use and disclosure of his/her protected health information at any time
and without any penalty. In this case, any unused specimens that have not been provided to the researchers
will be destroyed. The NYU Langone Health research staff and System Administrator have received training in
Good Clinical Practice and understand issues of patient/participant confidentiality. Given the fact that the
research studies to be conducted are experimental and are not clinically validated, participants will not be
notified of their tests results performed in the future.

5.9 Premature Termination or Suspension of Study

This study may be temporarily suspended or prematurely terminated if there is sufficient reasonable cause.
Written notification, documenting the reason for study suspension or termination, will be provided by the
suspending or terminating party to Dr. Jose Scher, the funding agencies, and regulatory authorities. If the study
is prematurely terminated or suspended, the PI will promptly inform the NYU IRB and will provide the reason(s)
for the termination or suspension.
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Circumstances that may warrant termination or suspension include, but are not limited to:
o Determination of unexpected, significant, or unacceptable risk to participants
e Demonstration of efficacy that would warrant stopping
¢ Insufficient compliance to protocol requirements
e Data that are not sufficiently complete and/or evaluable
e Determination of futility

Study may resume once concerns about safety, protocol compliance, data quality are addressed and satisfy
the sponsor and/or the NYU IRB.

Patients who are discontinued from study compound for any reason other than an SAE will be encouraged to
remain on the study (not be officially withdrawn from the study) and complete all study visits. The data obtained
will be used to understand variations in microbiome and Treg after discontinuation of SCFA.

6 Study Agent (Study drug, device, biologic, vaccine etc.) and/or Procedural Intervention

6.1 Study Agent(s) and Control Description

The SCFA oral supplement is an over the counter, non-FDA approved capsule containing butyrate. It is
marketed as a dietary supplement. Butyrate and other SCFA are produced normally by gut commensal
microbiota and are present at varying levels in the guts of all humans. Participants will self-administer the oral
SCFA supplement three times daily, with meals for up to 2 months. This is an open label pilot proof of concept
study therefore no placebo will be utilized.

6.1.1  Acquisition
The SCFA supplement will be acquired by purchase from the manufacturer and shipped to the investigator. All
efforts will be made to acquire same lot number of the product.

6.1.2 Formulation, Appearance, Packaging, and Labeling

We will use a butyrate supplement from Biotics Research® or Bodybio, Inc. which is commercially marketed.
The supplement comes in a capsule form that contains 1033 mg butyric acid (as calcium and magnesium
butyrate), Vitamin A, Panthenic acid, ethyl vanillin (flavoring) and cellulose (capsule shell). It is gluten and dairy
free. This product is commercially available for human use in the form, route and dose planned for this pilot
study.

6.1.3 Product Storage and Stability

As per the manufacturer’s recommendations, the product should be stored in a cool, dry area. According to
manufacturer, the supplement expires approximately three years from manufacture date. We will plan to use
supplement within at most one year from manufacture date.

6.1.4 Preparation
The SCFA oral supplement does not need any additional preparation prior to ingestion.

6.1.5 Dosing and Administration

The SCFA oral supplement should be stored in a dry place at room temperature. Participants will take two
capsules by mouth three times daily with meals. If a participant misses a dose, the dose can be taken within 3
hours of the missed dose with or without food, otherwise participant can just wait until next dose. Do not double
up on dose if missed previous dose.

6.1.6 Route of Administration

Oral

6.1.7 Starting Dose and Dose Escalation Schedule

Participants will take two capsules by mouth three times daily with meals. There will not be any dose escalation.

6.1.8 Dose Adjustments/Modifications/Delays
If a participant misses a dose, the dose can be taken within 3 hours of the missed dose with or without food,
otherwise participant can just wait until next dose. Do not double up on dose if missed previous dose.



Study #: s22-01526 Page 17 of 31

6.1.9 Duration of Therapy
Participants will self-administer the oral SCFA supplement three times daily, with meals for up to 2 months. The
minimum duration necessary for an “evaluable” participant will be 2 weeks of SCFA supplementation.

6.1.10 Tracking of Dose

Participants will be given up to a 6-week supply at a time in an appropriate container. Patients will be asked to
bring the container with them at follow up visits such that study coordinators can count remaining capsules to
determine compliance. Participants will be called not more than on a weekly basis to discuss compliance to the
study supplement for reinforcement.

6.1.11 Device Specific Considerations
Not applicable.

6.2 Study Agent Accountability Procedures

Biotics Research Butyric Cal-Mag supplements will be purchased from Agape Nutrition (agapenutrition.com;
640 Jadwin Ave, Suite L; Richland WA 99352). Alternatively, we can also procure Bodybio Calcium Magnesium
Butyrate from Bodybio.com contingent on production lags by Biotics Research. The supplement bottles will be
stored between 15° to 30° C at the NYU Langone Orthopedic Center, in a locked drawer in a locked room with
a digital lock. Only those study team members delegated to dispense the supplements will have access.

The study compound will be labeled according to local regulatory requirements. Once dispensed to a subject,
bottle labels will contain the following information:
e Bottle ID number
Name of supplement
Principal Investigator name
Study team address and phone contact
Date of dispensation
Participant name/study ID
Dosing instructions
Date of expiration, if applicable

Records will be maintained by the study team indicating the receipt and dispensation of all supplies, including
subject ID, date of dispensation, and bottle ID number.

At the conclusion of their participation, subjects will have the option to return any remaining product or dispose
of the supplement on their own after end of the study.

7  Study Procedures and Schedule

7.1 Study Procedures/Evaluations

Once enrolled, participants will be asked to undergo physical examination (as standard of care), questionnaires
facilitated by study staff, blood draws and collection of urine and stool samples.

7.1.1 Study Specific Procedures
e Medical history will be obtained by interview at screening and/or medical records
¢ Medication history will be obtained by interview and/or medical records. Assessment of eligibility will
include a review of permitted and prohibited medications.
¢ Physical examination including assessments of tender and swollen joint counts will be performed by
the physician and/or study staff at each clinic visit and recorded.
o Biological specimen collection and laboratory evaluations will be collected as above. Briefly,
o Stool and urine will be collected by participant at home or in clinic per participant preference.
Each participant will be given a stool/urine collecting kit along with detailed instructions on how
to handle, store, and send specimen (should collection be at home) to the Scher research
laboratory at the NYU Langone Orthopedic Hospital. Samples will be aliquoted into collection
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tubes and stored at -80C until used for SCFA quantification, genomic, metabolomics and/or
transcriptomic analyses.

o Urine will be collected from participants in sterile containers. Urine will be stored and analyzed
at a later time point for potential biomarkers, metabolic breakdown products of methotrexate
and stored for analyses related to this study.

o Blood samples will be collected as above for measurements of inflammation, immune
activation, RNA transcripts and/or genomics.

o Assessment of study agent adherence will be performed at each clinic visit with quantification of
remaining SCFA oral supplements given to the participant and with occasional phone calls reviewing
compliance. Participants not taking oral SCFA supplements will not be assessed on study agent
adherence.

e Administration of questionnaires DAS28 and MDHAQ will be performed at clinic visits by the study
staff.

7.1.2 Standard of Care Study Procedures

Detailed physical exam including assessment of tender and swollen joint count will be completed at each clinic
visit as part of regular standard of clinical care. Blood draws to look for markers of inflammation will also be
completed as part of regular standard of clinical care. Treating physician will have discretion to make changes
to methotrexate dosage at his/her discretion. If participant is switched to a new medication and methotrexate is
discontinued, participant will no longer be eligible to continue in the study.

7.2 Laboratory Procedures/Evaluations

For each participant, approximately 5 tablespoons (75 cc) of blood will be collected in red (no anticoagulant)
top, lavender (EDTA anticoagulant) top, green (heparin) and blue (sodium citrate anticoagulant) top tubes.
Approximately 3 tablespoons (40 cc) of blood will be used for the different measurements of markers of
inflammation and immune activation, and approximately 2 tablespoons (30 cc) of blood will be used to purify
cells, RNA and DNA and then stored in -80C/liquid nitrogen for functional profiling. We will perform flow
cytometry, ELISA, Treg suppression assays and RNA seq to determine changes in adaptive immune response.
None of the above mentioned tests are standard of care. All of the above are necessary for the study to
determine if oral butyrate induces a regulatory adaptive immune response in patients.

The drawing of a maximum of 5 tablespoons (75 cc) of blood is justified by the need for the above referenced
tests, measurements, and purification and to ensure that enough PBMCs, RNA and serum/plasma are present.
These tubes may be drawn at the time of the standard of care blood draws for routine patient care monitoring.
This amount of blood is medically safe to draw. The physician will always ensure the safety of drawing this
volume of blood.

7.21 Specimen Preparation, Handling, and Storage

Blood Collection

Samples will be collected by the NYU study staff or participant’s physician or NYU laboratory. Samples will be
processed for analysis as described in this protocol. Serum and plasma will be obtained from centrifuged
samples of blood and stored for assays of protein levels and other mediators. In addition, peripheral blood cells
may be collected, processed, and stored for analysis as well. Samples will be stored at the Scher research
laboratory at the NYU Orthopedic Hospital (16th floor) in the dedicated - 80°C freezer space in sterile plastic
tubes and storage containers.

Stool and urine Collection

Stool and urine will be collected at the clinic visit or at participant’s home as per participant preference. A stool
and urine sample will be collected in the stool/urine sample collection kit and immediately placed on freezer
packs and either shipped directly overnight to Scher lab, or if collected at clinic visit, will be directly transported
to -80C freezer in Scher lab within 4 hours.

Back-Up Storage

All freezers are connected to a back-up generator in the chance that there is an adverse event. All freezers are
also connected to the LPRO system, a 24-hour daily maintenance system that monitors temperature and overall
status of freezer.
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All samples will be taken directly from subjects and no samples will be collected from Pathology.

Vial Labeling
Blood samples will be first collected into tubes labeled with donor’s unique Study identification number, date of
collection, and sample type. All samples will have freezer safe labels.

7.2.2 Specimen Shipment
If stool sample is NOT collected on day of visit (either day 0, month 1, month 2), participant can opt to collect
specimen at home in a collection kit that we provide, and ship, on provided ice packs to

Rhina Medina/Scher MiCRA Lab
NYU Hospital for Joint Diseases
301 E 17t St FLR 1612

NY NY 10003

Specimens can be shipped Monday, Tuesday, or Wednesday with a shipping label that we provide.

7.3 Study Schedule

Screening/Baseline, Month 1 Month 2* Month 12*
Visit # 1 2 3* 4*
Day# -15t0 0 30+15 60£15 61 to 421

Informed consent X
Medical history X

Medications X X X X

MDHAQ Questionnaire

X X X X

TJ/SJ counts X X X X

DAS28 X X X X

Blood collection X X X X

Stool/urine sample X X X X

Dispense SCFA X X*
Adverse events X X X X

*Optional

Note: SCFA will not be dispensed for participants choosing to not take the supplement.

7.3.1 Screening/Enroliment/Baseline

Screening/Enroliment/Baseline (Visit 1, Days -15 to 0)
e Obtain informed consent of potential participant verified by signature on study informed consent form.
e Verify inclusion/exclusion criteria.
e Obtain urine pregnancy test.
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7.3.2

Obtain demographic information, medical history, medication history, alcohol and tobacco use history.
Medical history and review of medications will be performed.
DAS28 and MDHAQ questionnaire will be performed and recorded to monitor for adverse events.
TJ/SJ counts will be measured by the physician during physical exam.
Oral supplement will be dispensed for participants taking the supplement.

o Oral supplement will not be dispensed for participants choosing to not take the supplement*
Blood will be collected.

o For each subject, approximately 5 tablespoons (75 cc) of blood will be collected in red (no
anticoagulant) top, Pax gene tube for genomics, lavender (EDTA anticoagulant) top, green
(heparin) and blue (sodium citrate anticoagulant) top tubes. Approximately 3 tablespoons (40 cc)
of blood will be used for the different measurements of markers of inflammation and immune
activation, and approximately 2 tablespoons (30 cc) of blood will be used to purify cells, RNA and
DNA and then stored in -80C/liquid nitrogen for functional profiling.

o The drawing of a maximum of 5 tablespoons (75 cc) of blood is justified by the need for the above
referenced tests, measurements, and purification and to ensure that sufficient number of PBMCs,
RNA and serum/plasma are present. These tubes will be drawn at the time of the standard of
care blood draws for routine patient care monitoring. This amount of blood is medically safe to
draw. The physician will always ensure the safety of drawing this volume of blood.

Stool sample will be collected.
Urine sample will be collected.
All adverse events will be documented.

Intermediate Visits

Visit 2 (30 days * 15 days)

7.3.3

Inclusion/exclusion criteria will be reviewed with participant

DAS28 and MDHAQ questionnaire will be performed and recorded to monitor for adverse events;
TJ/SJ counts (if arthritis is present) will be measured by the physician during physical exam

Oral supplement will be dispensed as per above table

O Oral supplement will not be dispensed for participants choosing to not take the supplement. *
Review of medications will be performed;
Blood will be collected;

For each subject, no more than approximately 5 tablespoons (75 cc) of blood will be collected in red
(no anticoagulant) top, Pax gene tube for genomics, lavender (EDTA anticoagulant) top, green (heparin)
and blue (sodium citrate anticoagulant) top tubes. Approximately 3 tablespoons (40 cc) of blood will be
used for the different measurements of inflammation, immune activation, and other markers, and
approximately 2 tablespoons (30 cc) of blood will be used to purify cells and RNA and then stored in -
80C/liquid nitrogen for functional profiling.

Stool sample will be collected as per above table;

Urine sample will be collected;

Adverse events will be reviewed and recorded;

Oral supplement adherence will be reviewed with participant and recorded.

O Oral supplement adherence will not be reviewed with participants choosing to not take the
supplement. *

Study Visit (optional)

Visit 3 (60 * 15 days)

Inclusion/exclusion criteria will be reviewed with participant

DAS28 and MDHAQ questionnaire will be performed and recorded to monitor for adverse events;
TJ/SJ counts (if arthritis is present) will be measured by the physician during physical exam
Review of medications will be performed;

Blood will be collected;



Study #: s22-01526 Page 21 of 31

* For each subject, no more than approximately 5 tablespoons (75 cc) of blood will be collected in red
(no anticoagulant) top, Pax gene tube for genomics, lavender (EDTA anticoagulant) top, green (heparin)
and blue (sodium citrate anticoagulant) top tubes. Approximately 3 tablespoons (40 cc) of blood will be
used for the different measurements of inflammation, immune activation, and other markers, and
approximately 2 tablespoons (30 cc) of blood will be used to purify cells and RNA and then stored in -
80C!/liquid nitrogen for functional profiling.

* Stool sample will be collected as per above table;

* Urine sample will be collected;

* Adverse events will be reviewed and recorded;

* Oral supplement adherence will be reviewed with participant and recorded.

O Oral supplement adherence will not be reviewed with participants choosing to not take the
supplement. *

7.3.4 Additional Optional Study Visit
Visit 4 (Up to 12 Months After Final Visit)

¢ Inclusion/exclusion criteria will be reviewed with participant
DAS28 and MDHAQ questionnaire will be performed and recorded to monitor for adverse events;
TJ/SJ counts (if arthritis is present) will be measured by the physician during physical exam
Review of medications will be performed;
Blood will be collected;
For each subject, no more than approximately 5 tablespoons (75 cc) of blood will be collected in red
(no anticoagulant) top, Pax gene tube for genomics, lavender (EDTA anticoagulant) top, green
(heparin) and blue (sodium citrate anticoagulant) top tubes. Approximately 3 tablespoons (40 cc) of
blood will be used for the different measurements of inflammation, immune activation, and other
markers, and approximately 2 tablespoons (30 cc) of blood will be used to purify cells and RNA and
then stored in -80C/liquid nitrogen for functional profiling.
e Stool sample will be collected as per above table;
e Urine sample will be collected;
e Adverse events will be reviewed and recorded;

7.3.5 Withdrawal/Early Termination Visit
If participant withdraws or if early termination occurs a final blood draw and stool and urine collection, medication
list, MDHAQ, TJ/SJ count should be obtained, provided that the participant is willing.

7.3.6  Unscheduled Visit

Treating physician will examine participant and make any necessary medication adjustments as per his/her
discretion. Study team will note medication history, TJ/SJ count and discuss oral supplement adherence with
participant as necessary. All data collected will be documented as a separate entry in REDCAP.

7.4 Concomitant Medications, Treatments, and Procedures

All concomitant prescription medications taken during study participation will be recorded on the case report
forms (CRFs). For this protocol, a prescription medication is defined as a medication that can be prescribed
only by a properly authorized/licensed clinician. Medications to be reported in the CRF are concomitant
prescription medications, over-the-counter medications, and non-prescription medications.

7.5 Prohibited Medications, Treatments, and Procedures
None.

7.6 Prophylactic Medications, Treatments, and Procedures
None.

7.7 Rescue Medications, Treatments, and Procedures
None.
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7.8 Participant Access to Study Agent at Study Closure

The oral SCFA supplement will not be provided after participants are no longer enrolled in the study. If
participants are interested in continuing oral supplementation, we will provide information on brand and dosage
so that participants can purchase on their own from commercial vendors.

8 Assessment of Safety
8.1  Specification of Safety Parameters
8.1.1 Definition of Adverse Events (AE)
An adverse event (AE) is any symptom, sign, illness or experience that develops or worsens in severity during
the course of the study. Intercurrent illnesses or injuries should be regarded as adverse events. Abnormal
results of diagnostic procedures are considered to be adverse events if the abnormality:
¢ results in study withdrawal
is associated with a serious adverse event
is associated with clinical signs or symptoms
leads to additional treatment or to further diagnostic tests
is considered by the investigator to be of clinical significance

8.1.2 Definition of Serious Adverse Events (SAE)

Serious Adverse Event

Adverse events are classified as serious or non-serious. A serious adverse eventis any AE that is:
o fatal

life-threatening

requires or prolongs hospital stay

results in persistent or significant disability or incapacity

a congenital anomaly or birth defect

an important medical event

Important medical events are those that may not be immediately life threatening but are clearly of major clinical
significance. They may jeopardize the subject and may require intervention to prevent one of the other serious
outcomes noted above. For example, drug overdose or abuse, a seizure that did not result in in-patient
hospitalization, or intensive treatment of bronchospasm in an emergency department would typically be
considered serious.

All adverse events that do not meet any of the criteria for serious should be regarded as non-serious adverse
events.

8.1.3 Definition of Unanticipated Problems (UP)
Unanticipated Problems Involving Risk to Subjects or Others
Any incident, experience, or outcome that meets all the following criteria:

e Unexpected in nature, severity, or frequency (i.e. not described in study-related documents such as the
IRB-approved protocol or consent form, the investigators brochure, etc)

e Related or possibly related to participation in the research (i.e. possibly related means there is a
reasonable possibility that the incident experience, or outcome may have been caused by the
procedures involved in the research)

e Suggests that the research places subjects or others at greater risk of harm (including physical,
psychological, economic, or social harm).

8.2 Classification of an Adverse Event
8.2.1 Severity of Event
For AEs not included in the protocol defined grading system, the following guidelines will be used to describe
severity.
e Mild — Events require minimal or no treatment and do not interfere with the participant’s daily activities.
e Moderate — Events result in a low level of inconvenience or concern with the therapeutic measures.
Moderate events may cause some interference with functioning.
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e Severe — Events interrupt a participant’s usual daily activity and may require systemic drug therapy or
other treatment. Severe events are usually potentially life-threatening or incapacitating.

8.2.2 Relationship to Study Agent

For all collected AEs, the clinician who examines and evaluates the participant will determine the AE’s causality
based on temporal relationship and his/her clinical judgment. The degree of certainty about causality will be
graded using the categories below.

o Definitely Related — There is clear evidence to suggest a causal relationship, and other possible
contributing factors can be ruled out. The clinical event, including an abnormal laboratory test result,
occurs in a plausible time relationship to drug administration and cannot be explained by concurrent
disease or other drugs or chemicals. The response to withdrawal of the drug (dechallenge) should be
clinically plausible. The event must be pharmacologically or phenomenologically definitive, with use of
a satisfactory rechallenge procedure if necessary.

e Probably Related — There is evidence to suggest a causal relationship, and the influence of other
factors is unlikely. The clinical event, including an abnormal laboratory test result, occurs within a
reasonable time after administration of the drug, is unlikely to be attributed to concurrent disease or
other drugs or chemicals, and follows a clinically reasonable response on withdrawal (dechallenge).
Rechallenge information is not required to fulfill this definition.

e Possibly Related — There is some evidence to suggest a causal relationship (e.g., the event occurred
within a reasonable time after administration of the trial medication). However, other factors may have
contributed to the event (e.g., the participant’s clinical condition, other concomitant events). Although an
AE may rate only as ‘possibly related” soon after discovery, it can be flagged as requiring more
information and later be upgraded to “probably related” or “definitely related,” as appropriate.

o Unlikely to be related — A clinical event, including an abnormal laboratory test result, whose temporal
relationship to drug administration makes a causal relationship improbable (e.g., the event did not occur
within a reasonable time after administration of the trial medication) and in which other drugs or
chemicals or underlying disease provides plausible explanations (e.g., the participant’s clinical condition,
other concomitant treatments).

e Not Related — The AE is completely independent of study drug administration, and/or evidence exists
that the event is definitely related to another etiology. There must be an alternative, definitive etiology
documented by the clinician.

8.2.3 Expectedness

Jose Scher or Rebecca Blank will be responsible for determining whether an AE is expected or unexpected.
An AE will be considered unexpected if the nature, severity, or frequency of the event is not consistent with the
risk information previously described for the study agent.

8.3 Time Period and Frequency for Event Assessment and Follow-Up

The occurrence of an AE or SAE may come to the attention of study personnel during study visits and interviews
of a study participant presenting for medical care, or upon review by a study monitor. All AEs including local
and systemic reactions not meeting the criteria for SAEs will be captured on the appropriate RF. Information to
be collected includes event description, time of onset, clinician’s assessment of severity, relationship to study
product (assessed only by those with the training and authority to make a diagnosis), and time of
resolution/stabilization of the event. All AEs occurring while on study must be documented appropriately
regardless of relationship. All AEs will be followed to adequate resolution.

Any medical condition that is present at the time that the participant is screened will be considered as baseline
and not reported as an AE. However, if the study participant’s condition deteriorates at any time during the
study, it will be recorded as an AE. UPs will be recorded in the data collection system throughout the study.

Changes in the severity of an AE will be documented to allow an assessment of the duration of the event at
each level of severity to be performed. AEs characterized as intermittent require documentation of onset and
duration of each episode.

The PI will record all reportable events with start dates occurring any time after informed consent is obtained
until 7 (for non-serious AEs) or 30 days (for SAEs) after the last day of study participation. At each study visit,



Study #: s22-01526 Page 24 of 31

the investigator will inquire about the occurrence of AE/SAEs since the last visit. Events will be followed for
outcome information until resolution or stabilization.

All unresolved adverse events should be followed by the investigator until the events are resolved, the subject
is lost to follow-up, or the adverse event is otherwise explained. At the last scheduled visit, the investigator
should instruct each subject to report any subsequent event(s) that the subject, or the subject’'s personal
physician, believes might reasonably be related to participation in this study. The investigator should notify the
study sponsor of any death or adverse event occurring at any time after a subject has discontinued or terminated
study participation that may reasonably be related to this study. The sponsor should also be notified if the
investigator should become aware of the development of cancer or of a congenital anomaly in a subsequently
conceived offspring of a subject that has participated in this study.

8.4 Reporting Procedures — Notifying the IRB

At each contact with the subject, the investigator must seek information on adverse events by specific
questioning and, as appropriate, by examination. Information on all adverse events should be recorded
immediately in the source document, and also in the appropriate adverse event module of the case report form
(CRF). All clearly related signs, symptoms, and abnormal diagnostic procedures results should be recorded in
the source document, though it should be grouped under one diagnosis.

All adverse events occurring during the study period must be recorded. The clinical course of each event should
be followed until resolution, stabilization, or until it has been determined that the study treatment or participation
is not the cause. Serious adverse events that are still ongoing at the end of the study period must be followed
up to determine the final outcome. Any serious adverse event that occurs after the study period and is
considered to be possibly related to the study treatment or study participation should be recorded and reported
immediately.

8.4.1 Adverse Event, Serious Adverse Event, and Unanticipated Problem Reporting

The study period during which adverse events must be reported is normally defined as the period from the
initiation of any study procedures to the end of the study treatment follow up. For this study, the study treatment
follow-up is defined as 30 days following the last administration of study treatment. All AE, SAE and UP will be
documented in a report form by study staff and reported to the IRB by the PI.

Incidents or events that meet the OHRP criteria for UPs require the creation and completion of an UP report
form. It is the site investigator’s responsibility to report UPs to their IRB and to the DCC/study sponsor. The UP
report will include the following information:
e Protocol identifying information: protocol title and number, PI’'s name, and the IRB project number;
e A detailed description of the event, incident, experience, or outcome;
¢ An explanation of the basis for determining that the event, incident, experience, or outcome represents
an UP;
e A description of any changes to the protocol or other corrective actions that have been taken or are
proposed in response to the UP.

To satisfy the requirement for prompt reporting, UPs will be reported using the following timeline:

e UPs that are SAEs will be reported to the IRB and to the DCC/study sponsor within 5 business days of
the investigator becoming aware of the event.

¢ Any other UP will be reported to the IRB within 5 business days of the investigator becoming aware of
the problem.

e All UPs should be reported to appropriate institutional officials (as required by an institution’s written
reporting procedures), the supporting agency head (or designee), and OHRP within 30 days of the IR’s
receipt of the report of the problem from the investigator.

8.4.2 Reporting of Pregnancy

In case of pregnancy the participant should discontinue the oral supplement although there is no evidence that
SCFA pose any risk for pregnant subjects or the fetus. In addition, the participant will be withdrawn from further
study.
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The patient should be followed by the Investigator until completion of the pregnancy. At the completion of the
pregnancy, the Investigator will document the outcome of the pregnancy. If the outcome of the pregnancy meets
the criteria for immediate classification as an SAE (i.e, postpartum complication, spontaneous abortion, stillbirth,
neonatal death, or congenital anomaly), the Investigator should follow the procedures for reporting a SAE.

8.5 Reporting Procedures — Notifying the Study Sponsor
The study clinician will complete a SAE Form within the following timelines:
¢ All deaths and immediately life-threatening events, whether related or unrelated, will be recorded on the
SAE Form and submitted to the Pl within 24 hours of site awareness. See Section 1, Key Roles for
contact information.
e Other SAEs regardless of relationship will be submitted to the Pl within 72 hours of site awareness.

All SAEs will be followed until satisfactory resolution or until the site investigator deems the event to be chronic
or the adherence to be stable. Other supporting documentation of the event may be requested by the DCC/study
sponsor and should be provided as soon as possible.

As a follow-up to the initial report, within the following 48 hours of awareness of the event, the investigator shall
provide further information, as applicable, on the unanticipated event or the unanticipated problem in the form
of a written narrative. This should include a copy of the completed Unanticipated Problem form, and any other
diagnostic information that will assist the understanding of the event. Significant new information on ongoing
unanticipated adverse effects shall be provided promptly to the study sponsor.

8.6 Study Halting Rules
There are no formal halting rules.

8.7 Safety Oversight

It is the responsibility of the Principal Investigator to oversee the safety of the study at his/her site. This safety
monitoring will include careful assessment and appropriate reporting of adverse events as noted above, as well
as the construction and implementation of a site data and safety-monitoring plan. Medical monitoring will include
a regular assessment of the number and type of serious adverse events.

Data Safety Monitoring

The Drs Scher and Blank are responsible for data safety monitoring reviews. This includes conducting
systematic and periodic reviews of aggregate data and adverse events. These specific data and events include
risks related to specimen collection and any reports of gastrointestinal intolerance. These data and events will
be reviewed yearly.

A summary of the outcomes of these safety reviews along with accumulated adverse events and deviations will
be submitted to the IRB as part of an annual progress report at the time of the Continuing Review submission.

9  Statistical Considerations

9.1 Statistical and Analytical Plans (SAP)

The primary endpoint will be an increase in microbiome diversity (as measured by Shannon diversity index)
from baseline visit 1 to visit 2 after SCFA supplementation with an effect size of at least 0.60. Our preliminary
data of NORA patients reveals an increase in alpha diversity after butyrate supplementation with an effect size
of 0.63 (Cohen’s d) (unpublished data). Using this effect size for a two-tailed Wilcoxon signed-rank test, to be
powered at 80% with a 0.05 type | error rate, we would need 23 participants to see a difference in pre-post
treatment response in alpha diversity. However, to be more conservative, we will aim for 25 participants in order
to achieve an effect size of at least 0.6 while maintaining 80% power with a 0.05 type | error. This number of
participants is in line with previous studies'"2' and therefore should be sufficient for ours. These estimated
sample sizes are based on before and after differences of the study group and we will not include a placebo
group for the current proof-of-principle study. There will not be a formal SAP because due to the pilot nature of
the proof of principle study.

Addition of a control group that do not take the SCFA supplement will not change the statistical analysis of the
primary endpoint above since in the primary endpoint, the participants taking the SCFA supplement act as their
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own controls. The additional control group will be used to explore secondary endpoints such as if there are gut
microbial shifts after starting next line therapy as proposed by their treating physician.

It is expected that approximately 65 participants will be enrolled to produce at least 25 evaluable participants.

9.1.1 General Approach
This is a pilot proof of concept study.

9.1.2 Safety Analyses
Since the study is relatively small with no more than 65 subjects, there are no statistical measures for
suspending enrollment or stopping the entire study.

9.1.3 Planned Interim Analysis
Not applicable.

9.1.3.1 Safety Review
Since the study is relatively small with no more than 65 subjects, there are no statistical measures for
suspending enrollment or stopping the entire study.

9.1.3.2 Efficacy Review
Not applicable.

9.1.4 Multiple Comparison/Multiplicity
Not applicable.

9.1.5 Tabulation of Individual Response Data
Individual participant data will not be listed by measure and time point.

9.2 Sample Size
It is expected that approximately 65 participants will be enrolled to produce at least 25 evaluable participants.

The primary endpoint will be an increase in microbiome diversity (as measured by Shannon diversity index)
from baseline visit 1 to visit 2 after SCFA supplementation with an effect size of at least 0.60. Our preliminary
data of NORA patients reveals an increase in alpha diversity after butyrate supplementation with an effect size
of 0.63 (Cohen’s d) (unpublished data). Using this effect size for a two-tailed Wilcoxon signed-rank test, to be
powered at 80% with a 0.05 type | error rate, we would need 23 participants to see a difference in pre-post
treatment response in alpha diversity. However, to be more conservative, we will aim for 25 participants in order
to achieve an effect size of at least 0.6 while maintaining 80% power with a 0.05 type | error. This number of
participants is in line with previous studies'’?' and therefore should be sufficient for ours. These estimated
sample sizes are based on before and after differences of the study group.

10 Source Documents and Access to Source Data/Documents

Source data is all information, original records of clinical findings, observations, or other activities in a clinical
trial necessary for the reconstruction and evaluation of the trial. Source data are contained in source documents.
Examples of these original documents, and data records include: hospital records, clinical and office charts,
laboratory notes, memoranda, subjects’ diaries or evaluation checklists, pharmacy dispensing records,
recorded data from automated instruments, copies or transcriptions certified after verification as being accurate
and complete, subject files, and records kept at the pharmacy, at the laboratories, and at medico-technical
departments involved in the clinical trial. It is acceptable to use CRFs as source documents. If this is the case,
it should be stated in this section what data will be collected on CRFs and what data will be collected from other
sources.

The study case report form (CRF) is the primary data collection instrument for the study. All data requested on
the CRF must be recorded. All missing data must be explained. If a space on the CREF is left blank because the
procedure was not done or the question was not asked, write “N/D”. If the item is not applicable to the individual
case, write “N/A”. All entries should be printed legibly in black ink. If any entry error has been made, to correct
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such an error, draw a single straight line through the incorrect entry and enter the correct data above it. All such
changes must be initialed and dated. DO NOT ERASE OR WHITE OUT ERRORS. For clarification of illegible
or uncertain entries, print the clarification above the item, then initial and date it.

All information will be stored in the secure REDCap database.

Access to study records will be limited to IRB-approved members of the study team. The investigator will permit
study-related monitoring, audits, and inspections by the IRB/EC, the sponsor, government regulatory bodies,
and University compliance and quality assurance groups of all study related documents (e.g. source
documents, regulatory documents, data collection instruments, study data etc.). The investigator will ensure
the capability for inspections of applicable study-related facilities (e.g. pharmacy, diagnostic laboratory, etc.).

Participation as an investigator in this study implies acceptance of potential inspection by government regulatory
authorities and applicable University compliance and quality assurance offices.

11 Ethics/Protection of Human Subjects

11.1 Ethical Standard

The investigator will ensure that this study is conducted in full conformity with Regulations for the Protection of
Human Subjects of Research codified in 45 CFR Part 46, 21 CFR Part 50, 21 CFR Part 56, and/or the ICH EB.

11.2 Institutional Review Board

The protocol, informed consent form(s), recruitment materials, and all participant materials will be submitted to
the IRB for review and approval. Approval of both the protocol and the consent form must be obtained before
any participant is enrolled. Any amendment to the protocol will require review and approval by the IRB before
the changes are implemented to the study. All changes to the consent form will be IRB approved; a
determination will be made regarding whether previously consented participants need to be re-consented.

11.3 Participant and Data Confidentiality

Information about study subjects will be kept confidential and managed according to the requirements of the
Health Insurance Portability and Accountability Act of 1996 (HIPAA). Those regulations require a signed subject
authorization informing the subject of the following:

What protected health information (PHI) will be collected from subjects in this study

Who will have access to that information and why

Who will use or disclose that information

The rights of a research subject to revoke their authorization for use of their PHI.

In the event that a subject revokes authorization to collect or use PHI, the investigator, by regulation, retains
the ability to use all information collected prior to the revocation of subject authorization. For subjects that have
revoked authorization to collect or use PHI, attempts should be made to obtain permission to collect at least
vital status (i.e. that the subject is alive) at the end of their scheduled study period.

All data will be collected and stored on REDCap.

Participant confidentiality is strictly held in trust by the participating investigators, their staff, and the sponsor(s)
and their agents. This confidentiality is extended to cover testing of biological samples and genetic tests in
addition to the clinical information relating to participants. Therefore, the study protocol, documentation, data,
and all other information generated will be held in strict confidence. No information concerning the study or the
data will be released to any unauthorized third party without prior written approval of the sponsor.

The study participant’s contact information will be securely stored at each clinical site for internal use during the
study. At the end of the study, all records will continue to be kept in a secure location for as long a period as
dictated by local IRB and Institutional regulations.

Study participant research data, which is for purposes of statistical analysis and scientific reporting, will be
transmitted to and stored at NYU Langone Medical Center. This will not include the participant's contact or
identifying information. Rather, individual participants and their research data will be identified by a unique study
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identification number. The study data entry and study management systems used by clinical sites and by NYU
Langone Medical Center research staff will be secured and password protected. At the end of the study, all
study databases will be de-identified and archived at the NYU Langone Medical Center.

11.3.1 Research Use of Stored Human Samples, Specimens, or Data

¢ Intended Use: Samples and data collected under this protocol may be used to study the effects of oral
supplementation with a SCFA on the gut microbiome and adaptive immune response of RA patients.
No genetic testing will be performed.

o Storage: Access to stored samples will be limited using locked doors to the lab spaces. Samples and
data will be stored using codes assigned by the investigators. Only investigators will have access to the
samples and data.

e Tracking: Data will be tracked using REDCap

o Disposition at the completion of the study: All stored samples will be maintained in the
laboratory of the Pl until further determination of usefulness or need for analysis validation.
Study participants who request destruction of samples will be notified of compliance with such
request and all supporting details will be maintained for tracking.

o Sample Donor Privacy and Confidentiality: Only study personnel authorized by the PI (Dr Jose
U. Scher) will have a direct access to the sample storage facilities and samples.

11.4 Stored Specimens

All coded samples collected for the study, along with de-identified medical information, may continue to be used
and stored under the conditions described in this protocol indefinitely unless subjects request, in writing, for
samples to be destroyed.

The reasons for this is that if immunological and/or microbiological markers of interest are identified during this
exploratory study, stored samples may be used for further analysis. Any future analysis that is not related to
the current protocol will be submitted as a modification to the IRB or under a new study.

All samples will be taken directly from subjects and stored as described in section 7.2.1. Samples will be coded
and only the NYU PI, Co-PlI, and study coordinators will have access to the linking key between subject ID and
subject identity. The PI, Co-PI, and research coordinators will have access to the banked samples.

12 Data Handling and Record Keeping

12.1 Data Collection and Management Responsibilities

Data collection is the responsibility of the Study Staff under the supervision of the site PI. The investigator is
responsible for ensuring the accuracy, completeness, legibility and timeliness of the data reported.

All source documents should be completed in a neat, legible manner to ensure accurate interpretation of data.
Black ink is required to ensure clarity of reproduced copies. When making changes or corrections, cross out
the original entry with a single line, and initial and date the change. DO NOT ERASE, OVERWRITE, OR USE
CORRECTION FLUID OR TAPE ON THE ORIGINAL.

Copies of the electronic CRF (eCRF) will be provided for use as source documents and maintained for recording
data for each participant enrolled in the study. Data reported in the eCRF derived from source documents
should be consistent with the source documents or the discrepancies should be explained and captured in a
progress note and maintained in the participant’s official electronic study record.

Demographic, clinical data and laboratory data will be entered into REDCap, a password-protected database
(as described above). Clinical data will be entered from the source documents by the Study Staff or directly into
REDCap by the Study Staff.

12.2 Study Records Retention
The study records will remain stored for twenty years, or longer as New York State law permits, to allow the
study to be completed, and to allow for retesting of samples if necessary.
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12.3 Protocol Deviations

A protocol deviation is any noncompliance with the clinical trial protocol, GCP, or Manual of Procedures (MOP)
requirements. The noncompliance may be either on the part of the participant, the investigator, or the study site
staff. As a result of deviations, corrective actions are to be developed by the site and implemented promptly. It
is the responsibility of the PI to identify and report protocol deviations within 10 working days of identification.
All deviations must be addressed in study source documents and reported to the IRB.

12.4 Publication and Data Sharing Policy

This study will comply with the NIH Public Access Policy, which ensures that the public has access to the
published results of NIH funded research. It requires scientists to submit final peer-reviewed journal manuscripts
that arise from NIH funds to the digital archive PubMed Central upon acceptance for publication.

13 Study Finances

13.1 Funding Source

This study is financed through a grant from the Arthritis Foundation, the NYU Clinical and Translational Science
Institute (CTSI) and internal Departmental funding. Results of data analysis may be shared with the Arthritis
Foundation. No identifiers will be shared with the Arthritis Foundation.

13.2 Costs to the Participant
There is no cost to the participants in the study. The PI of this study will provide the supplement.

13.3 Participant Reimbursements or Payments

Participants will be given the equivalent of $40 in either prepaid gift card or prepaid debit card at
screening/baseline, 1, and 2 month follow up visits for a total of $120 at completion of the study.
Reimbursements may be made available for travel expenses, such as parking reimbursement, where
appropriate. Participants may receive up to $40 for travel expenses per visit.

14 Study Administration

14.1 Study Leadership

The Executive Committee will govern the conduct of the study. It will be composed of the Pl and the Co-
Investigators. The Executive Committee will discuss the study progress and any issues that arise every 6
months throughout the duration of the study. The Study Team will be composed of the PI, Co-Investigator,
Collaborators and Study Staff. The Study Team will be responsible for executing the study according to the
protocol.

14.2 Use of Non-Traditional Volunteers

Volunteers will be trained by the study team and Pl on the study protocol and study procedures. Volunteers are
gaining insight into the clinical setting as well as observing topics of research and seeing patient interactions
that will greatly benefit their journey in medicine. The volunteers will be trained on the protocol and receive
training on shipping study material. Volunteers will not be a part of the consenting process.

15 Conflict of Interest Policy

The independence of this study from any actual or perceived influence, such as by the pharmaceutical industry,
is critical. Therefore, any actual conflict of interest of persons who have a role in the design, conduct, analysis,
publication, or any aspect of this study will be disclosed and managed. Furthermore, persons who have a
perceived conflict of interest will be required to have such conflicts managed in a way that is appropriate to their
participation in the study. The study leadership has established policies and procedures for all study group
members to disclose all conflicts of interest and will establish a mechanism for the management of all reported
dualities of interest.

Any investigator who has a conflict of interest with this study (patent ownership, royalties, or financial gain
greater than the minimum allowable by their institution, etc.) must have the conflict reviewed by the NYU
Langone Conflict of Interest Committee with a Committee-sanctioned conflict management plan that has been
reviewed and approved by the study sponsor prior to participation in this study. All NYULMC investigators will
follow the applicable conflict of interest policies.
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