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Peptides have emerged as a significant class of therapeutic agents in modern medicine, gaining considerable
traction in clinical diagnosis and treatment owing to their inherent high selectivity for molecular targets and
generally favorable side effect proﬁles.1 These molecules, composed of short chains of amino acids, are
being increasingly utilized across a diverse range of medical specialties, demonstrating their versatility in

addressing complex physiological processes.'

The expanding role of peptides is underscored by the increasing number of approvals granted by regulatory
agencies such as the Food and Drug Administration (FDA), with over 11% of all new pharmaceutical
chemical entities authorized between 2016 and 2024 being synthetically manufactured peptides.1 Notably,
this trend has continued, with peptides representing an even higher proportion (16.3%) of the novel
therapeutics approved in 2023.! See Appendix A.

SAFETY AND EFFICACY

Safety

Immunogenicity

Immunogenicity is an unintended or adverse immune response to a protein or peptide therapy.! This
immune response can manifest as the formation of anti-drug antibodies (ADAs) that may neutralize
the therapeutic effect of the peptide or, in some instances, lead to adverse hypersensitivity reactions.

The development of ADAs poses a significant barrier to the widespread application of peptides.'

Regulatory guidelines mandate an assessment of immunogenicity risks. This includes the identification of
drug impurity levels, as such impurities can trigger undesirable responses when interacting with host immune
cells." Consequently, immunogenicity assays are needed to anticipate these challenges early in the drug

development pipeline.'
Off-Target Effects and Toxicities

Some peptides can exhibit cytotoxicity or other toxic effects.” For instance, VAS2870 has been shown to
exhibit cytotoxicity even at low concentrations.” Certain synthetic peptides, particularly those marketed as
growth hormone secretagogues (GHS) and often linked to muscle growth, may reduce the body's sensitivity

. . . 8
to insulin and increase blood sugar levels.
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These concerns have led to such substances being placed on the World Anti-Doping Agency's banned list
for athletes.” The FDA revoked its approval for compounded BPC-157 due to concerns about its safety,

primarily stemming from a lack of human clinical data.’

Also, impurities arising from the peptide synthesis process can interact with the host immune system,

potentially triggering undesirable immune responses.'

These examples highlight the necessity for a nuanced understanding of the specific properties of each
peptide and the potential for adverse effects under certain conditions or in specific patient populations.

This in turn underscores the importance of high-quality real-world evidence.

Specific Medical Indications

Metabolic Disorders

Peptide therapeutics have shown remarkable efficacy in helping manage metabolic disorders, particularly
type 2 diabetes and obesity. Glucagon-like peptide-1 receptor agonists (GLP-1 RAs), such as liraglutide,
semaglutide, and tirzepatide, represent a class of medications initially developed for type 2 diabetes, and now

approved for treatment of obesity."

In individuals with type 2 diabetes, tirzepatide has shown superior efficacy in reducing HbAlc levels and
promoting greater weight loss compared to semaglutide when administered once weekly over a 40-week
period.”” Higher doses of semaglutide and dulaglutide have also been approved for type 2 diabetes, further
expanding the treatment options within this class.”> Beyond their established role in glycemic control and
weight management, GLP-1 RAs have also shown additional benefits in people with type 2 diabetes,
including a reduction in the rates of major adverse cardiovascular events (MACE), heart failure, kidney

. . 12
disease, and cardiovascular death.

Ongoing clinical trials are exploring metabolic liver disease, peripheral artery disease, Parkinson's disease, and

Alzheimer's disease."
Oncology and Targeted Drug Delivery

Peptide—drug conjugates (PDCs) are an innovative approach in oncology, combining the unique cell-
targeting properties of peptides with the potent cell-killing capabilities of cytotoxic drugs.” This strategy has
demonstrated superior efficacy compared to administering peptides or payloads alone, as the peptide
component of the PDC primarily drives target specificity, enabling site- specific delivery of the payload
while reducing toxicity to normal, healthy cells.'® For example, melphalan flufenamide (Pepaxto) received

accelerated approval from the FDA for the treatment of multiple myeloma.’
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The development of peptide vaccines also holds significant promise in cancer therapy. By identifying
neoantigens specific to tumor cells and using their amino acid sequences to develop vaccines, it is possible

to activate the patient's immune system to selectively target and kill tumor cells expressing the same antigen.’
Cardiovascular and Neurological Diseases

Peptides help manage cardiovascular and neurological diseases. Natriuretic peptides (NP) are released by the
myocardium in response to pressure or fluid overload and are elevated in patients with heart failure, leading
to their use in diagnosis."® However, there remains conflicting evidence from various meta-analyses

regarding its impact on mortality and hospital admissions."®

With respect to neurodegenerative diseases, research is exploring potential treatments for conditions

characterized by the gradual loss of neurons in the brain, such as Alzheimer's disease.'

Peptide vaccines, initially researched for influenza, have also shown promise in this area, with one study
finding that UB-311 stimulated improvements in cognition in patients with early-stage Alzheimer's

<1
dementia. >

The bivalirudin peptide family is included in the United States Pharmacopeia (USP) standards, indicating its

therapeutic use in cardiovascular conditions.”
Other Therapeutic Applications

In the cosmetic field, peptides are used to improve collagen synthesis, enhance skin cell proliferation, and
decrease inflammation, contributing to anti-aging effects.” Antimicrobial peptides (AMPs) are being
investigated as a potential alternative to traditional antibiotics in the fight against bacterial infections,

particularly given the growing concern of antibiotic resistance.’

Collagen peptides, often administered orally, have shown benefits in improving skin health, promoting faster
wound healing, and increasing bone mineral density.® Peptides such as Bremelanotide have been approved

. .. . . . . . 25
for specific conditions like hypoactive sexual desire disorder in pre-menopausal women.
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General

Real-world evidence (RWE) is critical to understanding the safety and effectiveness of peptide therapeutics
in routine clinical practice.” It can capture the variability of patient characteristics, comorbidities, and
treatment adherence seen in routine clinical care, offering a more comprehensive understanding of how

peptide therapies perform in real-world scenarios.

Regulatory agencies such as the FDA acknowledge the utility of RWE for regulatory decision- making,
including in the context of peptide therapeutics.” It has established a Real-World Evidence Program
to evaluate the potential use of RWE in supporting the approval of new indications for already approved

drugs and to help support or satisfy post-approval study requirements.”

RWE is also valuable in assessing safety outcomes in a broader patient population, potentially identifying
rare or delayed adverse events that may not have been captured in the pre-approval clinical trial program,
which typically involves a limited number of participants.” Furthermore, RWE can play a critical role in
assessing the comparative effectiveness of different peptide therapies or in comparing peptide therapies to
other treatment modalities in real-world settings, providing insights into which treatments may be most

beneficial for specific patient subgroups.”

The FDA has issued guidance on assessing registries as a source of RWE.” A significant proportion of
recent FDA approvals have included RWE studies in their regulatory submissions, indicating a growing
confidence in the value of real-world data for informing the lifecycle management of pharmaceutical
products.” This proactive stance by regulatory agencies creates a significant opportunity for clinicians

to contribute meaningfully to the evidence base for peptide therapeutics through the systematic collection

and analysis of real-world data.

RWE offers several advantages over traditional RCTs, particularly in understanding the long-term safety and
effectiveness of peptide therapies. It can provide longer-term data on treatment trends, patient adherence,
and the durability of clinical outcomes, often extending beyond the typical duration of RCTs.”* This is

particularly crucial for peptide therapies used in the management of chronic conditions.
Big Data Approaches To RWE

As pointed out by the FDA, real world data can vary widely in its quality and usefulness. Accordingly, it

frequently does not rise to the level of “evidence”.
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For example, “big data” sources are often opaque, drawing from untraceable origins and manipulated via
undisclosed algorithms, which compromise data integrity and verifiability. Variations in data collection
methodologies, coding practices, and the inherent nature of data captured during routine clinical care can
lead to missing or unreliable information, reducing the validity of RWE analyses. The lack of
interoperability between different EHR systems and the use of disparate data formats pose significant

hurdles to the seamless integration and analysis of data from multiple sources.”

Big data often lacks consistent longitudinal outcomes and critical context such as comorbidities or adjunct
therapies. Good Clinical Practice (GCP) adherence is largely unknowable in big data settings due to the

anonymity of collection environments and lack of documentation.

Big data RWE solutions are usually costly and burdensome to both licensees and data originators like
clinicians and patients. Of increasing importance, big data ownership is often disputed, creating legal

ambiguities if not royalty claims and litigation.

Circles RWE Datasets

Circles datasets are directly sourced from physicians, patients, and labs within a closed, transparent system.
Each datapoint is time-stamped and verifiable, enhancing trust and traceability. Circles datasets conform to
a pre-defined Observational Protocols (OPs). Each OP comprises a single anatomical region, pathology,
treatment protocol and standardized outcomes assessment. Such datasets mirror the structure and rigor of
traditional or pragmatic clinical trials. Any Circle OP can incorporate mechanisms to ensure GCP

compliance, including documentation of IRB approvals and practitioner credentials.

Because all data originates and is maintained within an integrated closed system, all Circles datasets have

clearly defined ownership, and represent minimal burden on participating physicians and patients.
Appendix D summarizes the foregoing differences in table form.
Physicians-Owned Circles: Maximizing RWE Quality

As mentioned, Circles are designed to match the quality of traditional clinical trial datasets. In such
traditional clinical trials, principal and sub investigators are compensated for their time. Although blinding
will often remove the explicit risk of bias, industry sponsor payments nevertheless require disclosures.
Moreover, since the industry sponsor designs the clinical trial parameters, the independence and clinical

utility of the study remain open the question.
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Physicians-Owned Circles (POCs) are designed to propetly compensate POC Members, but without any
explicit or implicit bias. POC Observational Protocols represent clinical hypotheses and end points selected
and approved by the physicians themselves. Moreover, POC Members are responsible for covering the (low)
costs of Circle dataset collection and aggregation. POC datasets will be licensed to a variety of payers,
product manufacturers, big data vendors, research centers, and Al learning models. POC members receive

85% of those license fees, typically without knowing the identities of the licensees.

The POC approach thus maximizes the quality, depth and independence of Circles RWE datasets. More

information on Physicians-Owned Circles can be found here and here.

CONCLUSION

Summary

Peptide therapeutics hold tremendous promise for addressing a wide range of medical needs due to their
inherent selectivity and generally favorable safety profiles. As their clinical use continues to expand, it is
crucial to ensure a comprehensive understanding of their safety and efficacy in diverse patient populations

and real-world settings.

Real-world evidence plays an increasingly vital role in complementing the findings of traditional clinical
trials, providing valuable insights into the long-term impact and practical application of these therapies in
everyday clinical practice. Empowering everyday clinicians to contribute to the generation of high-quality

real-world evidence is essential to advancing the field.
Considerations For Specific Constituencies

Circles — in particular Physicians-Owned Circles — represent powerful yet cost-efficient and minimally

burdensome approaches to developing RWE for any indication or treatment protocol utilizing peptides.
For Clinicians
e Accurately capture clinically relevant datapoints of all aspects of patient care through POC peptide

Cases, including the specific therapies used, their dosages, administration routes, and standardized

patient outcomes.

Copyright © 2025 RegenMed, Inc.
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¢ Deepen patient engagement and education.

¢ Collaborate with peers and experts throughout the world.

» Generate clinically and statistically significant datasets supporting conference presentations, journal
articles, patient newsletters.

e Own your data, and continually derive clinical and financial value from it.

 Avoid interruption to normal clinical flow.

¢ Reimbursement support.

o Legal/regulatory compliance.
For Peptide Manufacturers

» Design pragmatic clinical trials leveraging existing real-world data sources anywhere in the world to
evaluate the effectiveness and safety of peptide therapies in routine clinical settings.

« Integrate patient-reported outcomes as key endpoints in clinical studies involving peptide therapeutics
to capture the patient perspective on treatment benefits and tolerability.

 Support regulatory compliance and submissions.

e HCP and patient education.

o Competitive intelligence.

¢ Recruitment, more effective use of, key opinion leaders.

¢ New product development.

» Reimbursement support.
For Payers (Including Employer Groups)

» Genuine value-based care, based on long-term outcomes collected against specific products,
formulations and treatment protocols.
e Narrow networks, direct contracting with provider groups.

e Evidence-based claims review.
For Al Healthcare Models

 High quality data for any and all peptide-related clinical decision-making outputs.
+ Undisputed ownership

 Continually refreshed with additional Cases, and increasingly longer-term outcomes data.

Copyright © 2025 RegenMed, Inc.
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For Medical Societies and Patient Advocacy Groups

¢ Make a significant clinical and financial difference to members’ practices.
» Advance policy goals with evidence.

e Develop additional and ethical society revenue streams.

e Increase donations.

o Strengthen branding and communications programs.

Copyright © 2025 RegenMed, Inc.
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PEPTIDE THERAPEUTICS (2016-2024)

Year Number of total Number of peptide % of peptide
FDA- approved therapeutics approved
therapeutics therapeutics

2

2024 50 4
2023 55 9 16.3
2022 37 6 16.2
2021 51 10 19.6
2020 53 5 9.4
2019 48 5 10.4
2018 58 4 6.9
2017 46 6 13
2016 22 1 4.5
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APPENDIX B: SELECT PEPTIDE
THERAPEUTICS AND INDICATIONS

Peptide Name

(Brand Name)

Mechanism of Action

Primary Medical
Indication

Route of
Administration

Semaglutide Glucagon-like Type 2 Diabetes, Subcutaneous
(Ozempic, Wegovy)  peptide-1 (GLP-1) Obesity injection
receptor agonist
Tirzepatide GLP-1 and glucose- Type 2 Diabetes Subcutaneous
(Mounjaro) dependent injection
insulinotropic
polypeptide (GIP)
receptor agonist
Melphalan DNA Alkylating Multiple Myeloma Intravenous injection
flufenamide (Pepaxto) agent
Bremelanotide Melanocortin Hypoactive Sexual Subcutaneous
(Vyleesti) receptor agonist Desire Disorder in injection
pre- menopausal
women
Insulin Binds to insulin Diabetes Mellitus Subcutaneous
(Various Brands) receptors, regulating injection
glucose metabolism
Liraglutide (Victoza, Glucagon-like Type 2 Diabetes, Subcutaneous
Saxenda) peptide-1 (GLP-1) Obesity injection
receptor agonist
Bivalirudin Direct thrombin Anticoagulation Intravenous injection
(Angiomax) inhibitor during PCI
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Peptide Name Mechanism of Action | Primary Medical Route of

(Brand Name) Indication Administration

Calcitonin Salmon Calcitonin receptor  Hypercalcemia, Injection,
(Various Brands) agonist Osteoporosis Nasal Spray
Exenatide (Byetta, Glucagon-like Type 2 Diabetes Subcutaneous
Bydureon) peptide-1 (GLP-1) injection

receptor agonist

, Gonadotropin- Prostate Cancer, Subcutaneous
Goserelin Acetate ] )
releasing hormone Breast Cancer, implant
(Zoladex) ) o
(GnRH) agonist Endometriosis
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CIRCLES OVER “BIG DATA” RWE

QUALITY

CRITERION

DATA INTEGRITY,
VERIFIABILITY

COMPLETENESS

BIG DATA RWE

Poor
Big data is derived from multiple,
often unidentified and
unidentifiable sources. Itis
manipulated by various “cleansing”
and other undisclosed algorithms

which cannot be reversed.

It is usually impossible to trace
datapoints to original sources, or
date or mechanism of entry.
Original source documents are

generally not available.

Poor
Big data solutions typically have
gaps, significantly reducing their
clinical relevance. Moreover, they
rarely contain meaningful

longitudinal outcomes data.

Copyright © 2025 RegenMed, Inc.

CIRCLES

Strong
Circles data is sourced directly and
verifiably from primary sources, such
as the physicians, their patients and

laboratories.

Each datapoint is time stamped and is
not subject to any data manipulation

or Al “hallucination”.

Since Circles datasets are created
within a closed platform, the method
of data collection and aggregation is

transparent.

Strong
A Circles dataset is comprised of well
correlated, longitudinal Cases. All
datapoints are specifically relatable to a

Case.

Each Case captures and integrates
relevant clinical data from initial
patient enrollment, through clinical
diagnoses and interventions, and
through completion of long-term
patient-reported and/or clinical

outcomes surveys.
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CIRCLES OVER “BIG DATA” RWE

QUALITY

CRITERION

CLINICAL
RELEVANCE

GOOD CLINICAL
PRACTICE

BIG DATA RWE

Poor
Big data is collected from a wide
variety of clinical settings and
contexts, which are often
undisclosed. When they are
disclosed, their multiple contexts

limit the usefulness of the data.

Motreover, such datasets are
selective, thereby often omitting
comorbidities, social determinants
of health, adjunct therapies, and

other clinically important data.

Unknown And Unknowable
But Usually Poor.

It is impossible to know the
circumstances under which data
comprising “big data” was collected,

or by whom it was collected.

It is generally impossible to
determine whether an IRB was
involved, informed patient consents
were collected, or GCP certificates

or training exist.

Copyright © 2025 RegenMed, Inc.

CIRCLES

Strong
Each Circle dataset contains only
primary demographic, clinical and
outcomes data relating to a specific
Observational Protocol (OP). That
OP is defined by a single anatomical
region, pathology, treatment, protocol,
and standardized outcomes

assessment.

All such data collected against each
OP is closely correlated within the
resulting dataset.

Each Circles dataset and underlying
processes are thus analogous to that of

a traditional clinical trial.

Strong
The patented technical platform
underlying all Circles datasets
inherently helps enforce good clinical

practice.

Moreover, many Circles explicitly
provide for the collection of GCP
certificates, practitioner credentials,
and IRB/MEC support.
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CIRCLES OVER “BIG DATA” RWE
QUALITY BIG DATA RWE CIRCLES
CRITERION

OWNERSHIP Often In Dispute Unambiguous
Big data derives from EMR Each Circle dataset comprises data
systems, society registries, hospital exclusively collected, aggregated, and
records, insurance claims, and other = correlated within a closed and
sources. integrated technical platform.
Each of these sources increasingly is = Its ownership is thus unambiguously
claiming ownership of “their” data,  established in favor of the Circle
which can subject big data users to  sponsor, Physicians-Owned Circles
royalty claims and even litigation. Members, and/or RegenMed.
Moreover, patient advocacy groups
and policy makers are focusing on
the rights of patients to their
“anonymized” data. (As genomics
and other systemic patient data
becomes more prevalent, it by
definition cannot be“anonymized”.)

COST AND High Low

BURDEN

Big data is expensive. Vendors pay
increasingly large amounts to
various sources, apply expensive
data manipulation algorithms, and
then add a large margin before
licensing their datasets to each other

and end users.

Moreover, physicians and patients
face substantial time and resource
burdens in creating the primary data
(EMR entries, insurance claims,
etc.) comprising the primary sources

of those big datasets.

Copyright © 2025 RegenMed, Inc.

The Circles technical platform is
designed not only to generate
verifiable high-quality data sets, but to
do so at a much low cost than

traditional clinical trials.

Circles are supported by a suite of
services, most at no additional cost,
that ensuring that busy clinicians and

patients incur minimal burden.
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CIRCLES OVER “BIG DATA” RWE

QUALITY

CRITERION

BIG DATA RWE

CIRCLES

FINANCIAL
BENEFIT

REPORTING
CAPABILITIES

Inequitable
The healthcare data analytics market
is worth $60 billion, growing a 20%
per year. However, the sources of
that data — physicians, and their
patients — receive nothing of that

value.

Limited, Extra Charges
Reporting from big data vendors is
limited by the constraints of those

datasets enumerated above.

Moreover, most vendors impose

separate charges for various reports.

Copyright © 2025 RegenMed, Inc.

Equitable
Physicians-Owned Circles return to POC
Members up to 80% of the licensing
value obtained from their POC datasets.

In addition to income, those datasets
represent significant and increasing

balance sheet equity for POC Members.

Robust, Included

Any Circles Question can be queried
against any outcomes assessment. This
allows many dozens of specific reports to

be generated and compared.

Moreover, there is no additional charge to
Physicians-Owned Circles Members for such

GCOI‘tS.
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