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A robust quality infrastructure is key to safe and effective delivery
of immune effector cells: how FACT-finding can help
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Immune effector cells (IECs) include a broad range of immune cells capable of modulating

several disease states, including malignant and nonmalignant conditions. The growth in the

use of IECs as both investigational and commercially available products requires medical

institutions to develop workflows/processes to safely implement and deliver transformative

therapy. Adding to the complexity of this therapy are the variety of targets, diseases, sources,

and unique toxicities that a patient experiences following IEC therapy. For over 25 years, the

Foundation for the Accreditation of Cellular Therapy (FACT) has established a standard for

the use of cellular therapy, initially with hematopoietic cell transplantation (HCT), and more

recently, with the development of standards to encompass IEC products such as chimeric

antigen receptor (CAR)-T cells. To date, IEC therapy has challenged the bandwidth and

infrastructure of the institutions offering this therapy. To address these challenges, FACT has

established a programmatic framework to improve the delivery of IEC therapy. In this study,

we outline the current state of IEC program development, accreditation, and solutions to the

challenges that programs face as they expand their application to novel IEC therapy.

Introduction

Cellular therapy (CT) for both malignant and nonmalignant indications has grown in the field of medi-
cine. Genetically engineered immune effector cells (IECs) (for example, chimeric antigen receptors
[CARs] and T-cell receptor–modified T cells) and nonengineered IECs (for example, tumor-infiltrating
lymphocytes and virus-specific cytotoxic T cells) are widely used as investigational products, with
several achieving the US Food and Drug Administration (FDA) approval for hematologic malignancy
indications. The scientific rationale, preclinical development, and clinical use of IEC therapy have been
extensively reviewed and are not covered in this article. Rather, the focus will be on the challenges
institutions face in implementing the expansive CT portfolio due to the number of products, diverse
targets, varied indications, and unique side effects of CT. The expansion of IECs to include solid tumors
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and nonmalignant indications will further complicate the workflows
of traditional CT/hematopoietic cell transplantation (CT/HCT)
programs, where most IEC therapy is delivered. As IEC therapy
grows beyond CT/HCT programs, dissemination of standards used
to maintain robust quality in the field of cellular therapy is required.
These standards provide a framework for establishing a quality
program that spans patient selection, cell collection, treatment,
management of unique toxicities, and long-term follow-up, including
reporting product-specific sequelae.

To meet this challenge, the Foundation for the Accreditation of
Cellular Therapy (FACT) leveraged its expertise and infrastructure
to promote quality IEC therapy. Its mission is to improve the quality
of both hematopoietic stem cell transplantation and CT through
peer-developed standards, education, and accreditation for the
benefit of patients. Propelled by the increasing use of IECs in the
clinic, FACT has accredited 139 immune effector CT clinical pro-
grams in the United States (including their embedded or con-
tracted apheresis and cell-processing facilities) as of 4 April 2023,
under either the FACT-JACIE International Standards for
Hematopoietic Cellular Therapy Product Collection, Processing,
and Administration or the FACT Standards for Immune Effector
Cells. These include 138 programs accredited as part of the HCT
programs and 1 as a stand-alone IEC program. In this review, we
outlined the basic definition of IEC therapy, need for quality over-
sight, IEC resource use, IEC program structure, need for guidance
on donor/recipient selection, product chain of custody/labeling,
and developing/maintaining clinical competence for safe and
effective administration of IEC products.
Table 1. Examples of IEC

Cell type Example

Positively or negatively selected immune
effector cell populations

CD4 or CD8 positively selected cells

NK cells

NK T cells

Allogeneic T, NK, or NK T cells depleted pr
enriched for certain populations

Regulatory T cells

Expanded antigen-specific T cells Virus-specific T cells

Tumor antigen–specific T cells

TILs

Genetically modified immune effectors CAR-transduced IECs

TCR-transduced IECs

Suicide gene–transduced IECs

MSCs MSCs to treat graft-versus-host disease or
other inflammatory disorders

MSCs, mesenchymal stromal cells; NK, natural killer; TCR, T-cell receptor; TILs,
tumor-infiltrating lymphocytes.
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Background of the FACT

The FACT is a standard-setting and accreditation organization
founded by the American Society for Transplantation and Cellular
Therapy (ASTCT) and the International Society of Cell and Gene
Therapy (ISCT) in 1995. The mission of the FACT is to improve the
quality of HCT and CT through peer-developed standards, education,
and institutional accreditation for the benefit of patients. The first
edition of the FACT Standards for HCT was published in 1996
based on the merger of the clinical standards developed by the
Clinical Affairs Committee of ASTCT and the laboratory standards of
the ISCT regulatory affairs committee.1 Since 1999, the Joint
Accreditation Committee of ISCT-Europe and the European Society
for Blood and Marrow Transplantation (JACIE) have codeveloped
these standards, now entitled FACT-JACIE International Standards
for Hematopoietic Cellular Therapy Product Collection, Processing,
and Administration.2 These comprehensive standards apply to all
phases of collection, processing, cryopreservation, storage, and
administration of hematopoietic CT, regardless of the tissue source
(bone marrow, peripheral blood, cord blood, or other tissue sources).
These standards define the infrastructure required for the safe and
efficacious collection, processing, and clinical use of hematopoietic
cells, including a comprehensive quality management program and
ongoing assessment of patient outcomes. These standards include
many regulatory requirements from FDA and the directives of the
European Union. Although the standards are jointly published, FACT
and JACIE maintain separate accreditation programs. The trust and
recognition of stakeholders in FACT-accreditation led to subsequent
requests for similar standards and accreditation for cord blood
banking,2 emerging cellular therapies,3 and, most recently, IECSs.4
1054 CURRAN et al
Definition of immune effector cells

As noted, the scientific rationale, preclinical development, and
clinical use of IEC therapy have been extensively reviewed and will
not be covered.5-13 FACT defines an IEC as “a cell that has
differentiated into a form capable of modulating or affecting a
specific immune response.” This definition includes the broad
group of effectors listed in Table 1. Not included are hematopoietic
progenitor cells and nucleated immune cells are used as unse-
lected donor lymphocyte infusions and are covered under the
FACT-JACIE Hematopoietic Cellular Therapy Standards.1

FACT Standards for IECs

FACT Standards for Immune Effector Cells4 and their accompa-
nying accreditation programs have been created in response to the
increasing use, clinical success, and complexity of IEC therapy.
FACT developed these standards with collaborators from its
founding organizations (ASTCT and ISCT), academic cell-therapy
experts, and a representative of the Society for Immunotherapy of
Cancer in 2018.1,14 Simultaneously, the FACT Standards unique
to IECs were added to the FACT-JACIE Hematopoietic Cellular
Therapy Standards (Edition 6, Version 6.1) with the acknowledg-
ment that many transplantation programs are active in clinical trials
and the therapeutic use of these products. The scope of the FACT
Standards for Immune Effector Cells mirrors those developed for
HCT programs and includes the clinical program and collection
and processing facilities associated with IEC therapy.

The FACT Standards and accreditation do not outline the
requirements for the scientific validity of IEC therapies or cover
commercial manufacturing companies; rather, they expect a robust
quality/safety program in which the source material is collected/
handled and subsequently where final therapies are received,
handled, and administered. Adherence to the FACT Standards
requires the development of a program infrastructure that encom-
passes a comprehensive quality management program with pro-
vider training in the specific therapies administered and the
27 FEBRUARY 2024 • VOLUME 8, NUMBER 4
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development of written protocols and/or standard operating pro-
cedures (SOPs) on the clinical usage of IECs. These SOPs
encompass patient selection, product collection/procurement,
product administration, adverse event management, and evaluation
and reporting of safety/outcome end points (preferably via the
Center for International Blood and Marrow Transplant Research).
Essential to the successful implementation of a robust quality
management plan is the continuous self-assessment of the effec-
tiveness of SOPs in the safe and effective use of IEC therapy. The
standards are applicable wherever IECs are administered and are
meant to improve the safety and quality of clinical trials, regulatory
approval, commercialization, and reimbursement of IEC therapy,
thereby increasing patient access to these life-saving treatments.

IEC therapy—need for quality oversight and

accreditation

As previously outlined, the continued growth of the CT field will create
new challenges for the safe and effective delivery of IEC therapy. The
FACT IEC Standards and Accreditation Program provides educa-
tional, instructional, and oversight roles related to program infra-
structure, donor and patient care, and the use of IEC therapy. Quality
infrastructure centered on the key aspects of safe and efficacious
collection, processing, and use of IEC products is paramount. Any
programmatic infrastructure related to quality is distinct from the Risk
Evaluation and Mitigation Strategies (REMS) program, which focuses
on the specific risks of a specific drug/IEC product. Critical to infra-
structure development is an independent and ongoing assessment
that occurs through the process of FACT accreditation. FACT
accreditation is voluntary (although it is required by many cellular-
therapy product manufacturers and payers) and based on docu-
mented compliance with all current standards. Each edition of the
FACT Standards is accompanied by an accreditation manual that
includes explanations and examples of ways applicants can meet the
standards. FACT accreditation results in demonstrable improvement
in program quality1,15 and is thus a prerequisite for cooperative groups
for clinical trial participation, requisite for institutional designation as a
center of excellence, and for site certification to administer some
commercial IEC therapy. It is also used by payers as a criterion for
reimbursement. Importantly, as the number of cellular-therapy spon-
sors/manufacturers grows it is foreseeable the use of FACT
accreditation can be used as a litmus test to define which treatment
centers have the necessary quality and infrastructure to handle these
unique IEC products. Onboarding treatment centers with a multitude
of cellular-therapy sponsors is a time-consuming and complex
endeavor. FACT accreditation has the potential to alleviate some of
the difficulties with that process by identifying treatment centers with
the commitment and resources to deliver IEC therapy with the highest
quality. Patient access to novel IEC therapy can be increased by
reducing this burden to both treatment centers and sponsors/manu-
facturers. As of 1 March 2023, there are currently 252 CT organi-
zations (193 clinical programs) in 8 countries accredited by FACT and
256 programs accredited by JACIE, with accreditation applications
from 35 countries. Table 2 provides an outline of the requirements of
the IEC Standards and their importance in providing quality CT. The
remainder of this article highlights the common challenges faced by
institutional IEC programs and how FACT Standards can improve
their ability to deliver quality IEC therapy.
27 FEBRUARY 2024 • VOLUME 8, NUMBER 4
Challenges of IEC programs

Resource utilization

Given the rapid increase in the use of IEC products, clinical
centers require an assessment of resources to ensure the safe
implementation of IEC therapies. Owing to the nature of IEC therapy,
the number of departments and team members involved can be
significant. This includes a dedicated team of cellular therapy–
trained staff, a blood bank, an apheresis service, a cell-processing
laboratory, an adequately equipped pharmacy, and specialty physi-
cian consultants who aid in the management of postinfusion toxic-
ities.4 Programmatic assessment of the current staffing levels and
expertise is required before the implementation of any IEC therapy.
This includes training and/or increasing staffing to identify appro-
priate patients, coordinating product collection, carrying out product
infusion, and ensuring that postinfusion toxicity management aligns
with product recommendations. For FDA-approved IEC products,
REMS training is often required and will need to be documented by
the relevant personnel. Management of postinfusion complications
also requires training of consultants and personnel outside the IEC
program, including but not limited to staff of the emergency
departments, neurology service, and intensive care units. Evaluation
of the apheresis service and processing laboratory to meet the
product requirements is also required. This may include the need for
additional equipment for product collection and storage of the final
products, enhanced capabilities to ship and receive cellular prod-
ucts, and sufficient staff to execute this process. Beyond the staff
working directly with IEC products, other staff and teams must be
trained by the IEC program. This includes staff to track and imple-
ment evolving competencies within an IEC program, negotiate and
maintain contracts with third-party manufacturers of CT products,
obtain financial approval from payors who may be unfamiliar with IEC
therapy, coordinate patients’ episodes of care, order, and track
products through complex individual manufacturer portals and data
managers to handle the increased reporting workload with novel
cellular products. In many cases, the home care staff may play an
important role in patient care. Most IEC programs will leverage the
currently established HCT workflows, although it must be acknowl-
edged that this will likely require expanded staffing. As CT expands
beyond current areas, new staff will be needed to support the
implementation of new IEC products.

Unique to IEC therapy is the need for inspections and audits by
sponsors/manufacturers of IEC programs. Although in some ways
IEC therapy is a medical procedure akin to HCT, a major differ-
ence is that, from a regulatory perspective, IECs are regulated by
the FDA as “drugs,” and are manufactured by academic institu-
tions, commercial entities, or pharmaceutical companies, who
serve as the “sponsors.” Because each sponsor must report to the
FDA, they each require inspections of the program’s clinical,
collection, and processing infrastructure, sometimes including
onsite evaluation of the cell-processing facility or other clinical
facilities. Each sponsor-mandated inspection temporarily removes
critical personnel from their clinical work, and multiple sponsors
carrying out inspections of hospitals and clinics for both investi-
gational and commercial IECs have become a significant time and
financial burden and interfere with clinical care. Furthermore,
conflicting requirements among manufacturers with little bearing
FACT INFRASTRUCTURE FOR DELIVERY OF IEC 1055



Table 2. Outline of requirements in FACT IEC Standards

Topic Brief description of requirement Importance

Organizational management Integrated team Established and qualified leadership, accountability, continuity in patient
care, compliance with established protocols and procedures, and shared
data for quality improvement.

Defined responsibilities among participating entities Maintain chain of custody, protect product viability and integrity, and
safeguard patient safety.

Regulatory compliance Practice in accordance with laws and regulations, conduct proper oversight
of research on human subjects, and limit liability.

Facilities Adequate environmental parameters Minimize infections and contamination of CT products; provide staff space
for providing patient care and performing procedures; protect safety of
patients, personnel, and volunteers; and maintain security.

Provisions for emergency or intensive care Rapidly treat adverse events, provide multisystem support, coordinate
timely transfers of care to knowledgeable providers.

Access to pharmaceutical agents Obtain urgently needed and specialty drugs not routinely available.

Equipment, supplies, and reagents Obtain appropriate equipment and materials to collect, store, and process
CT products and prepare products for patient administration.

Personnel Education and experience Knowledge and training regarding applicable disease and cellular therapies
and continuing education to maintain current knowledge.

Defined responsibilities Provide leadership and oversight, designate critical activities, and secure
medical coverage appropriate for the patient case mix.

Adequate staffing Effectively manage the number and severity of patients and provide the
necessary consultants and support services.

Quality management and policies
and standard operating procedures

Process control Use of adequate vendors and materials, establish standardized protocols
and procedures, orderly creation of documents and records, CT product
tracking and tracing via the chain of custody and recordkeeping, and
continuous operations.

Data collection and reporting Evaluation of safety end points and clinical outcomes.

Continuous improvement Assess the results of protocols, verify compliance with established
procedures, recognize problems, detect trends requiring corrective
action, manage occurrences, and report them as required.

Staff development Monitor performance of staff, provide training, and retraining.

Donor evaluation and management Donor selection Written criteria for appropriate selection of donors, availability of allogeneic
donor advocate when appropriate, testing for HLA and ABO/Rh type
when appropriate, determine allogeneic donor eligibility in accordance
with applicable laws and regulations, obtain clinically relevant data
regarding CT products obtained from third party.

Informed consent for donation and
collection process

Inform donor of risks and benefits of collection procedure thoroughly and in
terms donor can understand, allow the opportunity to ask questions, and
the right to refuse or withdraw.

Donor safety Determine medical fitness to undergo collection procedure, identify
conditions requiring adjustments to collection procedure or follow-up
care, write the order of timing and goals of collection, and manage
collection-associated adverse events.

CT product labeling Labeling operations Accurate labeling and identification of CT products, product samples, and
associated records; verify the labels contain the necessary fields in the
proper format.

Label content Verify correct information entered onto label; comply with regulatory
requirements for labeling; add information legibly with materials safe for
CT products and reliable under the storage conditions in use.

Process controls and equipment,
supplies, and reagents

Inventory control Use equipment, supplies, and reagents before expiration; verify that these
materials are not damaged or contaminated; use sterile supplies and
reagents of the appropriate grade for the intended use; calibrate
equipment; and maintain an adequate CT product inventory to link
products to the correct donor and recipient.

CT product specifications Validation of documented and reproducible procedures; verify products
meet predetermined specifications; document each step in CT product
collection, distribution, processing, storage, and administration in
records; use of GTPs and GMPs appropriate for the degree of
manufacturing; and retention of product samples for future investigation.

CT product testing Establish appropriate controls, accurately link test samples to patient and
CT product, validate testing procedures, use of external laboratories that
are appropriately certified, licensed, or accredited;

Allogeneic donor eligibility Verify eligibility of cell donor in accordance with laws and regulations;
obtain appropriate consent; and document urgent medical need when
ineligible or eligibility determination is not complete.

1056 CURRAN et al 27 FEBRUARY 2024 • VOLUME 8, NUMBER 4
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Table 2 (continued)

Topic Brief description of requirement Importance

Storage Conditions for storage Maintain CT product viability and integrity throughout the duration of short-
and long-term storage.

Product safety Prevent contamination or cross-contamination; quarantine products with
positive or incomplete infectious disease testing results; monitor storage
temperature and set alarms appropriately.

CT product stability Verify CT product viability and integrity over time.

Transportation and shipping Transportation and shipping Maintain a defined temperature range; protect products from conditions
incident to handling; protect integrity of CT product and individuals in the
immediate area of the product; accompany product with appropriate
records; and maintain the chain of custody.

Product safety Limit transit time, arrange alternative transportation in case of emergencies,
and protect products from X-ray irradiation devices.

Distribution and receipt Release criteria Record review before release, authorize the release of CT products that do
not meet release criteria, obtain consent from the recipient’s physician,
and visually inspect the product.

Chain of custody Establish and maintain written records of CT product distribution and all
individuals and entities responsible for each exchange of custody,
document delay, or problems during distribution.

Receipt of cellular-therapy products Inspect products for integrity, evidence of mishandling or contamination,
and appropriate labeling; verify appropriate temperature throughout
transportation and shipping; review and verify specifications provided by
the manufacturer; maintain product quarantine until release criteria are
verified; verify evidence of donor eligibility in accordance with laws and
regulations.

Disposal Agreements Establish policies for the duration and conditions of storage and indications
for disposal, obtain agreement before collection, and provide option to
transfer CT product after agreed-upon storage interval.

Documentation of no further need Obtain approval from the Medical Director or recipient’s physician before
discard, use the method of disposal, and decontamination that meets
laws and regulations.

Recipient care Informed consent for cellular therapy Inform CT recipients of risks and benefits of therapy.

Safe administration of preparative regimens/
conditioning agents

Include patient height and weight, dates of administration, doses, and route
of administration in written order and standardize regimens.

Safe administration of cellular-therapy products Consult with the referring physician before initiation of therapy; verify
identity of recipient, product, and written order; document in medical
record the product unique identifier, initiation and completion times of
administration, and any adverse events; provide to staff a circular of
information for cellular products, including handling instructions,
indications, and contraindications.

Recipient monitoring and follow-up Establish a written plan for the rapid escalation of care and relevant workup
to address complications, establish written guidelines for the
management of complications, regularly assess recipients to detect
complications, and communicate timely with other clinical departments.

Clinical research Formal oversight Review of investigational treatment protocols, patient consent forms, and
documentation for all research protocols.

Formal processes Use of pharmacy equipped for research activities; process for tracking,
inventory, and secured storage of investigational drugs; process to
manage investigational CT products; disclose conflicts of interest.

Informed consent Explanation of research trial’s risks, benefits, duration, compensation for
injury, and confidentiality; allow recipients to ask questions and withdraw
without prejudice.

Data management Data collection Define staff responsible for collecting data, report data to institutional
repositories as required, should report to the Center for International
Blood and Marrow Transplant Research.

Records Creation and maintenance Concurrent recordkeeping and retention of records in accordance with
standards and applicable laws and regulations, furnish outcome data to
other facilities involved in the collection or processing of CT products,
and validate electronic record systems.
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on product safety or integrity add time and complexity to training
and cause confusion and stress within institutional IEC programs.
Sponsors also audit the training of CT staff and compliance with
the REMS, adding to the burden of IEC programs. FACT IEC
accreditation has the potential to minimize these disruptions and
27 FEBRUARY 2024 • VOLUME 8, NUMBER 4
reduce confusion by harmonizing this process as a single
accrediting body. This would reduce the burden of inspections for
both sponsors and clinical institutions and has been recom-
mended by the 80/20 task force of the American Society for
Transplant and Cell Therapy.16
FACT INFRASTRUCTURE FOR DELIVERY OF IEC 1057
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As IEC products expand to novel cell types (eg, allogeneic CARs),
new starting materials (eg, tumor specimens from the operating
room), and novel indications originating from new commercial
sponsors, the ability to deliver quality therapy may be diminished.
To reduce complexity, an IEC program can use FACT Standards to
meet these challenges in a coordinated and logical manner to
promote the rapid implementation of new therapies while maxi-
mizing patient safety and access.

IEC program structure

The structure of an IEC program depends on institutional charac-
teristics such as leadership, specialties, facilities, and support
services. The diverse indications, cell sources, and manufacturing
methods of IECs have resulted in complex patient experiences that
span different areas of an institution. Several organizational models
are used by IEC programs, all of which can be effective with
appropriate lines of communication and defined roles and
responsibilities. Regardless of the program structure, inspectors
will look for consistently applied quality management activities,
Shared Re

Hematology/Oncology
Physician

BMT Nurses BMT Physicians
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Figure 1. IEC program structures. BMT, bone marr
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procedures, and training throughout the program, seeking FACT
accreditation. The following program structures have been suc-
cessfully developed (Figure 1):

• IEC/HCT combined program: At the time of writing, most IEC
programs are part of an IEC/HCT combined program. In this
model, physicians and nurses within a single programmatic unit
manage patients with both HCT and IEC, whereas physicians
and nurses within different programmatic units may share clin-
ical responsibilities for patients with both HCT and IEC. In most
cases, HCT and IEC programs have patients with common
diagnoses (eg, hematologic malignancies) who are cared for by
physicians with similar disease expertise, enabling the use of
shared resources, such as scheduling, financial approvals, cell
collection/cell processing, treatment/management of post-
infusion complications, inpatient/outpatient facilities, and infra-
structure to track patient outcomes.

• Shared IEC and HCT program: Some models may share
resources, such as nursing staff, space, and quality manage-
ment resources, without being integrated. In this overlap model,
sources
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ow transplant; HPC, hematopoeic progenitor cell.
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patients with IEC are given cell products on a shared IEC/HCT
unit and are cared for by IEC/HCT-trained nurses, but the
physicians for patients with IEC and HCT are not integrated.

• Stand-alone IEC program: In this model, the IEC program may
stand alone, and IECs are administered on several different
units; however, the directors of the program oversee IEC
activity across all units. The quality management plan, staff
training, and protocols are consistent among units that offer
IEC therapies.

Patient selection

Crucial to a quality IEC program is the development of guidance
and SOPs related to patients with IEC selection. In the setting of
investigational trials, patient selection will be governed by the
protocol inclusion and exclusion criteria. However, as more IEC
products gain commercial approval, a more robust method of
patient evaluation is required to avoid inappropriate patient selec-
tion. This may include accurately assessing target antigens (eg, by
flow cytometry or immunohistochemistry) to match product targets,
guidelines on collection suitability (eg, adequate lymphocyte
counts), and general evaluation of patients’ performance status and
comorbidities. The development of a robust workflow to identify
candidates for IEC therapy is imperative because the unique tox-
icities of IEC therapy can result in significant morbidity following
treatment. Once institutional criteria are established, appropriate
patient selection can be ensured through regularly scheduled case
reviews of potential patients (eg, weekly rounds of new patients).
When a patient fails to meet predefined criteria, establishing
methods to proceed with additional safeguards can effectively
address patient suitability and provide access to IEC therapy. For
example, if a patient has reduced cardiac function, 1 strategy would
be to implement early anticytokine/cytokine release syndrome
toxicity therapy to reduce any morbidity that the patient may face.
Predefining guidance on patient selection will permit the optimal
application and use of cell therapies.

Product procurement, chain of custody, and product

labeling

Fundamental to a quality IEC program is the development of
rigorous workflows that ensure the proper procurement of IEC
products. This includes a chain of custody and product labeling
procedures that ensures that IEC products are not misidentified,
misguided, or misused. The IEC program should ensure the
traceability of CT products and that the chain of custody for all
cellular therapy products manufactured locally and/or by a third
party is maintained. Chains of identity and custody are critically
important given the potential involvement of separate entities and
multiple transfers of cells intended for a specific patient. This
process must be designed to ensure that the right CT product is
administered to the right person at the appropriate time. In general,
no analytical testing is performed on the final product to identify a
mixture of products, and failure within the chain of identity or
custody processes could lead to serious health risks to the patient.
FACT requires quality systems that enable tracking and tracing
from the cell donor (including autologous patients) to the final
administration or distribution of the product, verification of the
product, and patient identity at multiple steps. This includes strict
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labeling controls such as the use of ISBT 128 coding and labeling.
As new sites of product procurement (eg, operating room/pathol-
ogy laboratory for tumor-infiltrating lymphocytes) are added, the
implementation of workflows to other areas of the institution will be
needed and will challenge the currently established workflows
within an organization.

Clinical expertise and maintaining competency

The FACT Standards require the identification of a clinical pro-
gram director and attending physicians with appropriate experi-
ence and training in IEC therapy. Training and competency should
be demonstrated for indications of cell therapy, patient selection,
product administration, and clinical management, including the
identification/management of unique toxicities that occur following
cellular therapies. These unique toxicities can appear days after
cell infusion and evolve rapidly. The training of health care teams
to identify and manage potential toxicities such as cytokine
release syndrome, immune effector cell associated neurotoxicity,
and the effects of preconditioning/lymphodepleting chemotherapy
are critical to the safe delivery of IEC products. The availability and
knowledge of when to administer specialized drugs, such as
anticytokine monoclonal antibodies (eg, tocilizumab or anakinra)
or corticosteroids, are required. Even in circumstances where IEC
product toxicity is minimal or rare, it is essential to be prepared
and equipped to manage these potential unique toxicities. The
development and refinement of SOPs for the clinical management
of IEC products will depend on the types of IEC products available
to clinicians within a program. As new targets, enhanced activity,
and the development of “off-the-shelf” allogeneic products have
emerged, FACT IEC standards and program guidance must
evolve to manage any unforeseen toxicity. IEC programs should
regularly review controlled documents (including guidelines and
SOPs), obtain continuous education, and monitor patient out-
comes to ensure that their criteria for success match current IEC
therapies.

Conclusion

IEC therapy has been transformative in providing clinically mean-
ingful benefits to patients across a spectrum of indications and
diseases. The excitement and potential of IEC therapy have
spurred its expansion to various targets, diseases, and cell sources.
The unique toxicities associated with institutional and product-
specific management have increased the complexity of delivering
safe and effective IEC products. In response, the FACT has
developed standards that provide a framework for program devel-
opment centered on quality and continual self-assessment to
improve patient outcomes following IEC product administration.
The development of standards related to patient selection, product
collection/procurement, product administration, adverse event
management, and the evaluation and reporting of safety/outcome
end points is the basis of a quality IEC program. We addressed
some of the common issues faced by IEC programs, including the
need to manage resources, a proper program structure, and the
need for ongoing competency assessment. Through the FACT IEC
Standards and Accreditation Program, institutions can develop a
quality IEC program that provides safe and effective products for
patients with exceptional outcomes.
FACT INFRASTRUCTURE FOR DELIVERY OF IEC 1059
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