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GLOSSARY

Biopharmacovigilance: This process is intended to detect, notify and record incidents and adverse
reactions that may arise from the therapeutic use of human tissues to obtain maximum information and
apply appropriate corrective measures to minimize risks.

Medical products of human origin: they cover all biological materials derived totally or partially from
the human body that are destined for a clinical application. These are anatomical components, as well as
secretions or excretions from living or deceased people.

Xenogenic donor: Transplant performed with organs or tissues from a donor of a different species than the
recipient.



SUMMARY

The aim of this document is to highlight the progress made with regard to advanced therapy products, the
risks associated with such products, and the regulatory challenges they pose for Member States with a view
to strengthening regulatory systems. The document is also a call to action for governments to consider the
development of standards and rules for regulating these products in order to control the use of unapproved
therapies and prevent risks to the population. As discussed, there are cross-cutting regulatory principles
that should be implemented by any regulatory body that plans to undertake the regulation and oversight of
advanced therapy products.

BACKGROUND

Since the 1980s, blood stem cells have been used to treat diseases and conditions of the blood and immune
system or to restore the blood system after treatments for specific cancers. Skin stem cells have been used
to develop skin grafts for patients with severe burns over extensive areas of the body. These stem-cell-based
therapies have been deemed safe and effective treatments and are considered conventional therapies (1).

However, recent scientific knowledge concerning the possibility of manipulating cells has opened a very
promising field for science and regenerative medicine and has led to the development of new products of
human origin that could be used as advanced therapies. However, it is important to note that most of these
therapies are still in the experimental phase and few have been approved for clinical use, owing, among
other reasons, to insufficient evidence of their safety and efficacy (2). Notwithstanding, in the Region of
the Americas there has been a proliferation of for-profit centers that promise people access to cell-based
therapies. In many cases, these centers are oriented towards medical tourism.

These centers promote treatments and therapies that have not been approved by regulatory agencies that
have the capacity to evaluate the safety, efficacy, and quality of the advanced therapy products offered. Many
of these centers are being set up in places with little or no regulation and/or oversight on the part of the
health authorities involved in monitoring such medical practices and/or the national authorities responsible
for regulating drugs and other health technologies and products for therapeutic use. Because they are using
methods and products without any solid scientific basis, these centers are not contributing any value to the
health system. Moreover, treatments with these products entail clinical risks for the patients who receive
them and reputational risks to the health authorities who grant licenses to these centers (3).

In 2018, the Pan American Health Organization/World Health Organization (PAHO/WHO) received a series of
queries and requests for technical cooperation relating to the issuance of recommendations on the regulation
of advanced therapy medicinal products and the authorization of establishments that offer treatments using
such products. In response, PAHO/WHO prepared a concept note on the topic entitled “Current Status
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of the Regulation of Advanced Therapy Medicinal Products,” which put forward recommendations that
were discussed and adopted at the Ninth Conference of the Pan American Network for Drug Regulatory
Harmonization (CPANDRH), held in San Salvador, El Salvador, in October 2018 (4).

The paragraphs below summarize the additional information contributed by PANDRH members with a view
to making public the recommendations adopted by Network members. They highlight the progress made
with regard to advanced therapy products, the risks associated with them, and the regulatory challenges they
pose to Member States. This information is provided to promote the strengthening of regulatory systems and
conveying the recommendations on the subject adopted at the Ninth CPANDRH.

MAIN REGULATORY CHALLENGES

The ongoing advance of scientific research generally keeps it several steps ahead of regulatory mechanisms.
The distance between research and the possible application or use of the research findings has been
considerably reduced through easier access to information and knowledge. However, this poses significant
challenges for governments, health services, and physicians desiring to utilize these new products with
the confidence that they are safe and efficacious. Patients also wish to have timely access to these types of
therapies, which promise to treat or control health conditions for which no treatment is currently available
(1,2, 5). Some of the main challenges that regulatory authorities today face are:

1) The need to develop adequate mechanisms to regulate these new products, considering the
scientific advances, benefits, and risks associated with them. It must be recognized that these
treatments entail clinical risks for the patients who receive them. Despite the enormous amount of
research being conducted, there are still few safe and efficacious treatments available to patients. As
with any innovative technology, all treatments should be considered experimental until all stages of
the clinical trials needed to demonstrate their safety and clinical benefit have been completed. Only
then can a treatment be approved for widespread use (5, 6).

2) Treatments with advanced therapy products are all specialized procedures. They should be
carried out only in specialized centers authorized by national health authorities. There are different
regulatory perspectives on the development and use of these therapies in terms of safety, health needs,
idiosyncrasy, and technology, among other considerations (5, 7). Some institutions are advertising
“stem-cell products” that have not been rigorously approved by national regulatory agencies and are
not based on solid scientific evidence.

3) Government regulatory systems are still developing and do not provide clear and specific regulations

for the use, management, monitoring, and follow-up of these therapies. The ethical implications for
donors, patients, and governments must be considered, as well as the reputational risk to governments
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that license products or therapies that lack demonstrated benefits, efficacy, and safety, and to the
centers that administer such products (8).

CLASSIFICATION OF ADVANCED THERAPY PRODUCTS

WHO has defined medical products of human origin as all biological materials that are derived wholly or
in part from the human body and are intended for clinical application (6). Some regulatory agencies have
adopted this classification, considering advanced therapy medicinal products to be medicines for human use,
obtained from cells (cell therapy), genes (gene therapy), or tissue (tissue engineering), including products of
autologous, allogenic, and even xenogeneic origin (5, 9, 10).

Somatic cell therapy products contain (asexual) cells or tissues that have been manipulated to change their
biological characteristics or cells or tissues that are not intended to be used for the same essential functions
they performed in the donor. They can be used to cure, diagnose, or prevent diseases. An example of somatic
cell therapy is the use of a patient’s manipulated cancer cells to fight remaining cancer cells in the body (10).

Gene therapy products contain genes that have a therapeutic effect. They insert “recombinant” genes into
cells, frequently using a virus as a vector (vehicle used to transfer genetic material to a target cell). When
the gene enters the patient’s cells, the cells produce a protein that may help to slow down or cure a disease,
such as a genetic disorder or cancer (10).

Tissue-engineered products consisting of human cells organized in tissues or organs that have properties
that allow regenerating, reconstituting or replacing a human tissue or organ, in the presence or not of
structural support consisting of biological or biocompatible material, and has been subjected to substantial
manipulation; and/or performs in the recipient a function distinct from that performed in the donor. An
example of a tissue-engineered product is artificial skin used to treat patients with burns (10- 12).

Finally, there are combined advanced therapy medicines, which contain one or more medical devices as
an integral part of the medicine or one or more active implantable medical devices. Their cellular or tissue
part must contain (viable or non-viable) cells or tissues whose action in the human body can be considered
primary to these devices.
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PROGRESS IN THE REGULATION OF ADVANCED THERAPY
MEDICINAL PRODUCTS

As has been pointed out in various publications and in a 2018 editorial in the journal Nature, the properties
and functions of cells can be harnessed to identify and treat disease. Nevertheless, as the editorial notes,
despite the promises of cell therapies, very few cell products have been approved for clinical use. One of the
main reasons is that cell therapies have failed to provide sufficient safety and efficacy guarantees (2). It is
therefore essential to establish appropriate regulatory frameworks and pre-and post-authorization oversight
activities for cell- and tissue-derived therapy products in order to prevent unauthorized uses of these types
of therapies.

To date, the drug regulatory agencies of the following countries have classified these products as medicines
and have therefore established or are developing a specific framework for their regulation: Canada, United
States, Korea, Singapore, Japan and European Union (9).

Given the challenges that the regulation of this type of products poses, such regulations are formulated
through an approach based on the risk that they represent for public health. Presented below are general and
specific considerations/recommendations that could be considered both for the establishment of regulatory
frameworks and in the process of approving this type of product or in the post-marketing surveillance stage.
These considerations are based on a review of regulatory progress in this area; there may be others that are
not included in this document (9).

a. Factors to consider in a risk-based approach to advanced therapy products:

In a risk-based approach to addressing advanced therapy products with therapeutic goals, the following
aspects should be considered: 1) Prevent and control inappropriate manipulation or processing that can
damage or contaminate autologous or heterologous tissues or cells; 2) Ensure the clinical safety of all tissues
and cells that are processed, used for functions other than their normal functions, combined with non-tissue
components, or used for metabolic purposes; and 3) Prevent the use of contaminated tissues or cells (for
example, contaminated with HIV/AIDS or hepatitis).

b. Significant risks to be addressed as part of regulation:

There are four significant risks to be addressed as part of regulation of advanced therapy products: 1)
Risk of infection due to microorganism contamination or reactivation; 2) Risk of accidental exposure of
health professionals and caregivers to the treatment; 3) Violation of the rights of live donors due to lack of
information; and 4) Administration to patients of advanced therapy products whose safety and/or efficacy
has not been verified.

As the extent of cell manipulation poses the greatest risk in terms of public health, is important to highlight
the difference between the concepts of minimal manipulation and substantial manipulation of cells:
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Minimal manipulation means that cells or tissues are processed using a technique that does not
significantly alter their biological characteristics, including differentiation and activation state,
proliferation potential, and metabolic activity (10, 11).

Minimal manipulation techniques include cutting, separating, centrifuging, soaking or preserving
in antibiotic solutions, concentrating, purifying, filtering, lyophilizing, irradiating, freezing,
cryopreserving and vitrifying, among others that meet the above definition. Stem cell processing for
purposes of conventional transplantation is considered minimal manipulation of cells.

Substantial manipulation means that cells and tissues are processed in a way that alters any of their
biological characteristics, including differentiation and activation state, proliferation potential, and
metabolic activity. In this context, any type of cell culture is considered substantial manipulation (10,
11).

The risk is considered smaller if the cells are of autologous origin (from the individual him/herself) rather
than of allogenic origin (obtained from a donor).

For advanced therapy medicines, a high risk is generally considered to exist when a) the product has been
extensively or substantially manipulated; b) the product is intended for non-homologous use—i.e., it is to be
used for a function different from its original function; or c) the product is combined with or used together
with a drug, biological, or device.

c. General considerations: Establishment of the basis for regulation of advanced therapy
medicinal products

In general, the various recommendations for the regulation of this type of medicines consider the following
aspects to be important: a) cells subjected to substantial manipulation in the laboratory or that perform
a function in the recipient that is different from the function performed in the donor pose a high intrinsic
risk to the health of those who use them, and related clinical research on and therapeutic use of such cells
requires a regulatory framework that includes the prior approval of regulatory agencies; b) the origin of the
cells (autologous or allogenic) has less impact on risk assessment than the degree of manipulation to which
the cells have been subjected. The risk of transmission of infectious agents in allogeneic products should
be considered; c) there is a significant difference between the regulatory framework for cells subjected to
minimal manipulation that are intended to perform the same function in the recipient as in the donor, and
the regulatory framework for cells subjected to minimal manipulation but intended to perform a function in
the recipient that is different from that performed in the donor (12-14).

Some regulatory authorities exempt products of autologous origin from the application of health standards
appliedtootheradvancedtherapy productsiftheyare processed accordingto quality and safety requirements,

under medical responsibility, in the hospital context.

This regulation also requires the ministry of health or the competent health authority to regulate the clinical
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use of such therapies and the institutions that propose to use them. The regulation of these therapies may
require linkage or coordination between different entities or organizations of a country’s health system.

d. General considerations: Approval of advanced therapy medicinal products

In general, advanced therapy medicinal products classified as high-risk must meet the same premarket
approval requirements as those applied by national regulatory authorities to other medicines. Accordingly,
the following requirements are considered important for the authorization of such products (13-15): a)
information on quality (data on the inputs and raw materials used to produce the product, quality validation
and control, stability, and maintenance of traceability, etc.); b) adherence to good manufacturing practice
(GMP), good laboratory practice (GLP), and good clinical practice (GCP); and c) development of clinical trials
to determine whether a proposed treatment is safe and effective and offers improvements over existing
treatments.!

For advanced therapy medicinal products deemed to be low risk, because they are subject to minimal
manipulation but intended to perform a function in the recipient that is different from that performed
in the donor, the following requirements are considered: a) authorization of the facility to process these
products; b) evidence of informed consent from the patient prior to the administration of the products; c)
adequate documentation and registration of all products, including information on their intended purposes
and information on donation, acquisition, and testing carried out on these products.; d) existence of an
identification system that allows product traceability from donor to recipient and vice versa; and e) adherence
to good manufacturing practice (GMP) and good laboratory practice (GLP) and good clinical practice (GCP)
(12,15, 16).

Clinical trials should be notified to the defined regulatory authority and approval will be made in accordance
with evidence of clinical safety and efficacy, and certification of the requirements described.

e. General considerations: Post authorization of advanced therapy medicinal products

After authorization, the product may be used in a large number of patients over an extended period,
sometimes in conjunction with other medicines. Certain side effects may arise in such circumstances. At the
time of authorization of a medicine, the evidence of its safety and efficacy is limited to the results of clinical
trials, in which patients are carefully selected and closely followed under controlled conditions. This means
that the product has been tested in a relatively small number of selected patients for a limited time.

1 Several clinical trials involving pluripotent stem cells are underway or have been completed. The principal areas in which progress has been made are: macular
degeneration; neurological conditions such as Parkinson’s disease, Huntington disease, and motor neuron disease; diabetes; spinal cord injury (endparalysis.org has a
good summary of clinical trials, and the European Spinal Cord Injury Federation has useful advice on unproven therapies); myocardial infarction (closerlookatstemcells.
org has updated information on stem cells and the heart); diseases or areas with new clinical trials or trials in progress or completed involving tissue stem cells; multiple
sclerosis therapy using blood stem cells; leukemia studies; and cartilage or tendon injuries. There are numerous other clinical trials to test specific medicines designed to
stimulate stem cell growth in the body of the patient in order to derive cells or cell lines to be used in research and clinical trials.
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Consequently, it is essential that the safety of all authorized medicines be continually monitored while they
are used in medical practice. The regulatory authority should consider developing a pharmacovigilance
system for these medicines in which all product authorization holders should participate. To that end, the
product authorization holder should have a system for compiling, processing, and evaluating information
on suspected adverse reactions and communicating this information to the regulatory authority. This will
enable the early detection of risks and the effective mitigation of their consequences for patients and will
contribute to the design of appropriate post-authorization studies to monitor the safety and efficacy of
products (12, 13, 16).

Finally, it is important to highlight the need to develop regulations for this type of therapies, bearing in mind
that continual advances in scientific research generally keep it several steps ahead of regulatory mechanisms,
a situation that occurs worldwide. Accordingly, ongoing communication and coordination between scientific
and regulatory entities is needed to achieve the harmonization of standards, guidelines, regulations,
and mechanisms for simultaneous adoption in different countries. The dissemination of information and
knowledge concerning approved uses, possible risks, and the possibilities for generating transformative and
potentially curative treatments using advanced therapies will facilitate the control of such therapies.

RECOMMENDATIONS FOR REGULATORY AUTHORITIES

The Ninth Conference of the Pan American Network for Drug Regulatory Harmonization recommends to the
regulatory authorities

1. Strengthen the regulatory systems for medicines, health technologies, and products of human
origin through:

a. Review of national regulatory frameworks by NRAs, and recognition of the existence of such
products;

b. Adoption of specific regulations for the introduction of advanced therapies, considering the
Guiding Principles on human cell, tissue and transplantation and the Principles on the donation
and management of blood, blood components and other medical products of human origin,
both established by WHO and other international guidelines;

c. Use of international standards for approval of these therapies, registration of products, and
licensing of establishments that manipulate or administer them (including but not limited to:
clinical trials of effectiveness, safety, and efficacy; monitoring of good manufacturing practices;
bio pharmacovigilance, etc.);
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d. Authorization (including licensing or when appropriate), supervision and surveillance of
the centers or facilities in those cases where it is demonstrated that approved cell therapy
techniques are used, in order to avoid fraudulent activities.

2. Improve information mechanisms in regulatory authorities in order to:

a. Inform the community about the uses, risks, and benefits of therapies based on the current
scientific evidence in order to prevent misleading advertising;

b. Urge physicians and patients not to use unapproved stem cells for therapeutic purposes,
given the possible risks of such therapy;

¢. Expandthe network for communication between regulatory agencies, investigators, centers,
and other interested parties in order to maintain continuous communication and coordination
to achieve the harmonization of standards, guidelines, regulations, and implementation
mechanisms, and improve the production of data on the regulation and use of these products
and the exchange of information on safety.
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