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tion of a CRO partner’s site database or evaluation 

of a subscription database on site and trial per-

formance may yield additional sites to consider. 

Lastly, investigator relationships, networks, and 

thought-leader support are paramount to conclud-

ing a comprehensive site identification strategy.

Currently, facilities needed to conduct AT trials 

are highly specialized and are, therefore, restricted 

to a limited pool of medical and academic institu-

tions. In the future, one goal is to increase the 

number of locations where patients in need can 

access these therapies. To achieve this, locations 

such as privately owned sites or community-based 

facilities may partner with a larger organization 

and work together to navigate the various in-pa-

tient, out-patient, and specific protocol require-

ments. Alternatively, as the AT field continues 

to advance, AT trials may become less complex, 

thereby reducing some barriers to participation 

by community centers. Although significant prog-

ress is being made, there are still monumental 

challenges to overcome before this will be com-

monplace. Before we can expand treatment oppor-

tunities and localities, AT manufacturing, standard-

ization, and the time and cost of administration 

must be optimized to meet patient needs in a 

variety of settings.

Regulatory requirements
After selecting a suitable site, an AT trial must re-

ceive approval of the investigational product and 

intended clinical trial protocol from country-level 

regulators and site-level committees and boards 

before enrolling any patients. In addition to fulfill-

ing global International Conference Harmoniza-

tion Good Clinical Practice (GCP) guidelines2 and receiving standard 

requisite approvals (e.g., FDA and institutional review board [IRB] 

clearance), AT trials are often evaluated by specialized committees 

or local standards. These reviews differ from country to country but 

are intended to ensure oversight of the scientific property or genetic 

material used within the AT, to ensure adequate handling of the AT, 

or to uphold public safety.

Because of the genetic nature of ATs, they are often subject to 

strict, country-specific guidelines. For example, studies using viral 

vectors such as lentivirus and adenovirus are subject to genetically 

modified organism (GMO) directives in the European Union (EU) 

but not in the U.S.3,4 Raw materials or local testing performed dur-

ing development of the AT may be accepted in one region, but not 

in another (e.g., donor cell testing and documentation or non-GMP 

reagents), and this represents global variability to the AT technology 

itself. Biotech companies planning an AT clinical trial should ensure 

their technology is accepted in all countries in which they plan to 

operate, otherwise they will risk having to increase the amount of 

capital they invest to render the technology acceptable for the trial. 

Therefore, global regulatory planning and landscape understanding 

is critical to the success of AT development and running an AT trial.

Furthermore, there are regulatory checkpoints in place to ensure 

adequate handling of the AT material and to protect patient, clini-

cian, and public safety. In the U.S., institutional biosafety commit-

tees (IBCs) review most AT studies at an institutional level, while in 

Europe, studies must meet the standards of the advanced therapy 

medicinal product (ATMP) directive5 and may need to be reviewed 

by national GMO experts. In lay terms, IBCs are similar to IRBs, 

though instead of reviewing research ethics, their core objective is 

to ensure adequate and safe handling of the AT material. IBCs oper-

ate under U.S. National Institutes of Health (NIH) Guidelines—and it 

should be mentioned that many, but not all ATs, must have an IBC 

review in the U.S. 

Similarly, in Europe, GMO requirements are intended to ensure 

adequate and safe handling of the AT material, but there may be 

national variability depending on the precise GMO classification and 
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Source:  IQVIA European Thought Leadership analysis; IQVIA Pipeline Intelligence 08/2018

Figure 1. While efforts in advanced therapies are targeting 
many disease areas, the greatest focus is oncology.

ES125121_ACT1019_021.pgs  10.05.2019  01:48    UBM  blackyellowmagentacyan



22    APPLIED CLINICAL TRIALS   appliedclinicaltrialsonline.com October 2019

PERSONALIZED MEDICINE

environmental risk determination. Each of these steps can lengthen 

start-up times as compared to non-AT studies, but are important to 

ensure that proper handling procedures are implemented, and pa-

tient or public safety is protected. 

Due to the broad variability of requirements globally for AT stud-

ies, as well as the growing comfort with ATs, it is important to evalu-

ate each AT trial based on the specific therapy, scientific construct, 

and potential manufacturing process against a contemporaneous 

global and local regulatory landscape to determine what additional 

expert reviews must be met before enrolling patients. The regulatory 

landscape has changed for ATs recently with the 2018 NIH Statement 

and April 2019 Guidelines,6,7 and it will likely continue to change (e.g., 

EU CTR 536/2014). Because of this, it is important for biotech compa-

nies to understand the current state and anticipate the future state, 

both of which may impact their AT development goals.

Logistics

AT clinical trials have tremendous logistical complexities, from the 

manufacturing supply chain of the AT product itself to the frequency 

of biospecimen collection during the study. Biospecimen collection 

in AT studies seemingly occurs around-the-clock, to ensure safety, 

evaluate kinetics, determine function or efficacy, and collect explor-

atory samples. Biotech companies must have a detailed protocol 

laid out that dictates the timing, quantity, and type of biospecimens 

needed for the trial, as well as a plan for how to transport and store 

and assay them.

Autologous therapies, which are AT therapies manufactured from a 

patient’s own cells, are manufactured by a web-like supply chain (see 

Figure 2), and final products must meet specific release requirements. 

Because these ATs are highly perishable and unique to the specific 

patient, they require intricate storage, labeling, traceability, custody, 

packaging, and shipping requirements. The starting cellular material 

taken from the patient is often stored at ambient temperature, and, 

therefore, clinicians and couriers have only 24-48 hours to transport it 

from the patient to the manufacturing facility. 

At the manufacturing facility, biotech companies must manage 

the nuances of the heterogenous cell populations of each received 

donor, viral transduction variability for the genetic material going into 

the cells, and differences in resulting cell viability. With an autologous 

therapy, each manufacturing run follows the same overall process; 

however, because the starting material differs patient to patient, the 

consistency and quality of each patient’s result product must be care-

fully monitored. Once the manufacturing process is complete, the final 

product is evaluated per release specifications. Only then can the final 

product be packaged, often frozen, and shipped to the site, where it 

may again be stored temporarily. 

The site must follow careful preparation instructions prior to ad-

ministering the patient’s modified cells back to him or her. Due to the 

personalized nature of these therapies, chain of identify (“what patient 

it is”) and chain of custody (“who has it”) are imperative to ensure in-

tegrity and accountability during the vein-to-vein process.

Being AT therapies made from a single donor, allogeneic thera-

pies follow an important but slightly modified supply chain require-

ment, starting at “manufacturing” in Figure 2. The overall process, 

release specifications, and manufacturing considerations still apply; 

however, the chain of identity may be of lesser importance in the 

allogeneic setting, unless multiple donors and multiple cell lines are 

being developed.

Autologous Therapy Supply Chain

Source: Finot

Figure 2. The complex pre-dosing process for an autologous advanced therapy drug.
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Once the AT product is administered to the patient, another web 

of biospecimen samples must be collected and assayed, or pro-

cessed and shipped, or stored for batching. The samples required 

are diverse and range from important safety labs, to immunogenic-

ity tests, to persistence and efficacy, to unique exploratory assays. 

While there is not universal prescription of lab quantity or quality, 

each AT trial is certain to have many samples required to both pro-

tect patient safety and foster the scientific pursuit of understanding 

mechanisms and improving outcomes.

To ensure appropriate communication and planning, it is im-

portant that each AT trial have a dedicated individual to oversee 

logistics. Appropriate communication and planning are especially 

important for handling precious cell materials, to minimize risk at 

all sample handovers between patient and site and biotech or lab, 

and to ensure compliance and reconciliation of samples. Such mea-

sures can help to make sure a maximum of exploratory samples is 

obtained. Innovative technology-based solutions can also be lever-

aged to ensure superior compliance and tracking, as well as risk 

mitigation, of the logistics chain. Vendor solutions offer cold chain 

shipping, tracking, and custody solutions to support the specialized 

shipping requirements of AT studies. Finally, central repositories and/

or central labs for biospecimens increase ease for and compliance of 

clinicians, as well as reduce shipping errors that may result in sample 

loss or assay integrity issues. 

Such steps can ultimately improve the scientific outcomes of AT 

studies. Taken together, these solutions can help to manage the lo-

gistical complexity of biospecimens and materials on an AT trial.

Role of the CRO

CROs can help sponsors navigate the many operational steps in-

volved with site selection and start-up, regulatory requirements, 

and product and biospecimen complexity. They can also provide 

data-driven guidance to enhance the probability of regulatory and 

clinical success.

Throughout AT trials, CROs should rely on data to assist with site 

identification, as well as protocol validation and optimization. In ad-

dition, they should support customers through changes in the AT 

regulatory landscape. For example, the forthcoming EU Clinical Trial 

Regulation (EU CTR 536/2014) represents the most significant change 

to clinical trial regulations in Europe in the 15 years since the imple-

mentation of the EU CT Directive. The EU CTR will introduce an over-

haul of the procedures for clinical trial applications, amendments, 

and requirements for notifying authorities and ethics committees 

during the conduct of all interventional trials. A CRO’s understanding 

of these regulations positions it to help customers navigate these 

upcoming developments.

As AT technologies evolve, we anticipate that they will become 

more universal and less complex. Allogeneic therapies, applicable to 

multiple patients, may replace autologous therapies manufactured 

for individuals. We anticipate that the agents in the pipeline now 

will result in progress and understanding in the field to decrease AT 

complexity. Further, a major goal is for more sites outside of high-

powered medical and academic institutions to offer AT therapies, 

which will put them in more proximity of the patient populations 

they serve. Pioneering locations, such as Novartis-Penn Center for 

Advanced Cellular Therapeutics, a collaboration between the Uni-

versity of Pennsylvania’s Perelman School of Medicine and Novartis, 

are already laying the groundwork for this. Perhaps other leading 

public and private institutions will follow suit, given their extensive 

resources. Currently, it is impractical for privately owned physician 

practices and dedicated sites to offer ATs, as they would need to 

have the technology, facilities, and infrastructure required to sup-

port specialized AT protocol requirements, support complex patient 

care needs, and perform bioprocessing on site. Although these are 

massive challenges to overcome before AT will become more wide-

spread, the clinical trial sector is taking its first steps toward bringing 

these game-changing therapies to all patients who need them.
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In this project, we can also take encouragement 

from the clear validation by FDA of mobile input 

as a reasonable and appropriate media for collec-

tion of patient feedback in clinical trials—an ap-

proach that maximizes collection opportunity and 

minimizes patient burden. Surely this is the path 

forward to making the collection ePRO and eCOA 

as streamlined as possible—as noted by recent 

advances from Medidata and others.

And in reviewing the MyStudies capabilities 

and functionality, additional opportunities to fully 

capture patient voice present themselves. As Craig 

Lipset, until recently Pfizer’s head of clinical in-

novation, has observed, “There are two flavors to 

patient experience data—the first flavor includes 

FDA initiatives like MyStudies as well as patient-

focused drug development (PFDD) that focus on 

the experience of patients with a specific medical 

condition or the patient experience while using a 

medication. These are natural and modern exten-

sions of patient-reported outcomes (PROs).” 

Lipset goes on to draw a distinction between 

this data set and the experience data of participa-

tion in clinical research itself. “Concurrently, re-

search sponsors are concerned with the subjec-

tive experience of patients within clinical research 

studies. This flavor is an extension of sponsor 

initiatives themed around patient centricity and 

patient engagement.”

Today, this second patient experience data 

set—which would simply ask, “What is it like to 

participate in a clinical trial? Would you recom-

mend it to a friend or family?”—is the last un-

tapped data space that could radically transform 

clinical trial development and execution.

And unlike our current propensity to collect and 

then sequester data from patients, this second 

patient experience data set would do its greatest 

good for the greatest number of people if it was 

patient-facing and transparent from inception.

What would be some components of such an 

approach to capturing this deeper, more gener-

alizable patient experience? As noted, it would 

start by being patient-facing and delivering a 

more user intent-oriented search experience 

than our current best options, like the compre-

hensive but often overwhelming clinicaltrials.gov. 

In other words, it would answer the questions 

that patients already ask as consumers, “what 

should I do?” and “what do people like me think 

about this option?”

While we get this information shopping for 

shoes, cars, and even doctors, there is no 

equivalent for evaluating clinical research as 

a care option. The patient-as-consumer al-

ready has a framework in mind for online sup-

port—from Amazon to Healthgrades—and that 

is peer-to-peer education and support in the 

form of ratings and reviews. The transforma-

tion we all hope for in patient perceptions of 

clinical research, ranging from concerns of pla-

cebo, guinea pigs, and Tuskegee, is not going to 

happen as a result of greater data downloads 

or white papers. It will only happen when the 

approximately five million Americans who’ve 

already participated in clinical trials can directly 

share their experiences with the next five mil-

lion people considering participating—in a way 

that is easily digested and resonates.

As we celebrate the work of the MyStudies 

team and address the patient experience trans-

formation upon us, it is exciting to realize we’re 

at the beginning of the next great opportunity to 

enhance how we bring new medicines to market.

A
s a clinical researcher, cardiologist, and technologist, I want to commend the 

groundbreaking work of Dr. Martin’s MyStudies team, the FDA Catalyst team for 

providing the necessary data framework, and Health and Human Services (HHS)  

for the support of the project as covered in David Martin’s article “MyStudies Platform 

Brings Patient Experience to Drug Development.” Above all, the FDA’s Patient Engage-

ment Advisory Council—comprised of actual patients—deserves specific credit for 

bringing the patient voice into the design thinking for technologies in clinical research. 

This important and empowering project is very much a sign of the frame shift that is 

now upon us guiding how patients evaluate and engage clinical trials.

Patient Experience Comes to Drug Development

[The transformation in 

patient perceptions] will 

only happen when the  

five million Americans 

who’ve already 

participated in clinical 

trials can directly share 

their experiences with 

the next five million 

people considering 

participating.

Irfan Khan

CEO, Circuit Clinical
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