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It Costs What to Do That?

$375 million. If you were tired of hearing 

that it costs, on average, $2.6 billion to 

develop one drug through clinical trials 

to approval for marketing, then here is your 

new best statistic from our friends at Tufts 

Center for the Study of Drug Development 

(Tufts CSDD). Tufts CSDD and The Avoca Group 

recently released the results of its Benchmarks 

for the Vendor Qualification Process (see 

https://bit.ly/2LkYjM3) and Ken Getz, professor 

and deputy director of Tufts CSDD, shared at the Clinical Trials Europe 

event in Barcelona last month that $375 million is how much sponsors 

spend yearly on the request for information (RFI), new vendor qualifica-

tion, and vendor requalification process for outsourced activities.  

$375 million. The Tufts CSDD and Avoca study aims were to “To demon-

strate and quantify the volume and types of assessments conducted annu-

ally; the time and resource burden that they require; and areas of opportu-

nity to optimize the process.” Predictably, across respondents, the smaller 

the company, the lower the percentage of resources allocated to the op-

erating approach. For example, the survey found that 43% of small spon-

sors, those with less than $200 million in annual revenue, had a dedicated 

team of 3.6 full-time equivalents (FTEs) managing the assessment process. 

Compare that to the 78% of large pharma, those with at least $2 billion in 

annual revenue, which had 35.5 FTEs per dedicated team. Also, 100% of 

large sponsors maintained preferred vendor lists vs. 59% of small sponsors.

Getz shared more results with the attendees, and will be authoring 

articles on the topic to be published in Applied Clinical Trials in 2020, but 

one finding really stood out from the rest: when comparing the new vendor 

assessments to requalification assessments, cycle time differences be-

tween those were not significant. Getz noted that requalification is an area 

for further study, because the hypothesis would be that vendor requalifica-

tions should be faster and use fewer resources, which is not the case.

According to Getz, the functional silos of pharma, as well as their 

fragmentation, contributes to vendor qualification complexity. For ex-

ample, lab operations may qualify on the breadth of lab assay experience, 

geographic presence and cross-lab validation, equipment and storage 

facilities, and scientific experts and leadership. Compare that to IT, which 

evaluates on computer systems security and disaster recovery, 21 CFR 

Part 11 compliance, programming validation, and GxP systems manage-

ment. Then factor in finance procurement, quality assurance, clinops, and 

clinical pharmacology, and therein lies the complexity. Of the top areas 

where providers were assessed, the top three were data privacy and 

protection, quality management systems, and facilities management. The 

last? Surprisingly, anti-corruption and due diligence. 

But $375 million? Getz shared that there are approximately 3,800 ac-

tive contract service providers. Doing the math, that means each sponsor, 

large to small, on average, is spending $100,000 per provider, per year to 

qualify and requalify outsourced providers. Across the board, the report 

found that 77% of all sponsors assessments conclude with a qualification, 

16% require a remediation before qualification, and 6% fail to qualify. 

All food for thought as the industry continues to grapple with the high 

price tag associated with drug development costs.

LISA HENDERSON
Editor-in-Chief
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WASHINGTON REPORT

NOVEL STRATEGIES ADVANCED 
IN 2019 TO INFORM DRUG 
DEVELOPMENT AND REVIEW 
FDA has worked with industry, patient advo-
cates, and policymakers over recent months 
to further explore and clarify policies for 
devising and utilizing methods for accelerat-
ing and streamlining clinical research. These 
approaches aim to facilitate studies involving 
very small patient populations (even just 
one) to further the development of treat-
ments for rare diseases, as well as to reduce 
unnecessary testing and clinical trials to ad-
vance more quickly therapies likely to benefit 
greater numbers of individuals. 

By most measures, the biomedical re-
search community achieved notable suc-
cesses this past year in the new-drug de-
velopment arena. Biopharma companies 
tested, and FDA approved, multiple new 
drugs and biotech therapies, as further dis-
coveries in genomics and research methods 
continued to bear fruit. Even if 2019 approval 
numbers don’t set new records, the list in-
cludes important breakthroughs, such as 
Novartis’ gene therapy Zolgensma, Vertex’s 
triple combo for cystic fibrosis, multiple can-
cer treatments, and new drugs for migraine, 
light-sensitivity, Parkinson’s disease, pneu-
monia, rheumatoid arthritis, tuberculosis, 
and urinary tract infections. The steady rise 
in new-drug applications has made it dif-
ficult for the Center for Biologics Evaluation 
and Research (CBER) to keep pace, while 
the Center for Drug Evaluation and Research 
(CDER) formally reorganized its Office of 
New Drugs (OND) to better assess and pro-
cess a growing volume of breakthrough sub-
missions requiring special attention. 

Under its new structure, OND will have 
more offices and divisions better aligned to 
assess therapies for related diseases and 
conditions. In addition, new administrative 
offices will manage operations and policy 
development affecting all divisions, a strat-
egy for achieving more uniform evaluation 
of innovative trial designs, product develop-
ment plans, and approval decisions. OND 
leaders hope this will provide needed exper-
tise for evaluating less familiar research ap-
proaches without compromising standards 
for assessment of safety and effectiveness. 

Broader evidence
FDA and sponsors continued to consider 
ways to more fully utilize real-world evi-
dence (RWE) and real-world data (RWD) in 
identifying patients for clinical research, pro-
viding comparators in certain trials, and 
tracking postapproval effectiveness and 
safety. There was visible support for broader 
access to health data from electronic health 
records and from widening use of “wear-
ables” that track patient activities in real 
time. While useful in identifying rare condi-
tions and measuring new indications, these 
approaches also raised concerns about data 
reliability and patient privacy.

The importance of soliciting and evaluat-
ing patient perspectives in developing study 
protocols, designing clinical studies, and 
evaluating results continued to gain impor-
tance, as patient representatives played vis-
ible roles in FDA evaluation of new research 
approaches and proposed therapies. This 
development remained particularly impor-
tant for discovering new treatments for or-
phan conditions, often involving very small 
patient populations, diverse endpoints, and 

limited knowledge of disease progression 
and impact. FDA sought to foster a more 
cooperative approach to designing and con-
ducting clinical trials for rare conditions, with 
an emphasis on tapping patient perspectives 
on the most important impacts and mea-
sures of meaningful change from treatment. 
The agency also supported methodological 
approaches for assessing burden of disease 
and to develop clinical outcome assess-
ments (COAs) able to inform on how clinical 
trials can better measure patient experience, 
such as improved functionality or pain from 
migraines or in children. 

Related efforts aimed to better target 
potential therapies to patients likely to ben-
efit through further assessment of underly-
ing genetic or molecular links to disease. 
Research experts from FDA, industry, and 
patient organizations supported the use of 
master protocols to study multiple therapies 
under a common infrastructure. There was 
more discussion of utilizing a new N-of-
One pathway for academic researchers to 
identify treatments for individual patients, 
as gene therapy and antisense oligonucle-
otides promise to increase opportunities to 
tailor therapies to specific mutations. 

A main challenge for FDA is to clarify and 
establish its framework for regulating the 
field of regenerative medicine that promises 
to develop new cell and gene therapies able 
to repair or replace damaged or malfunc-
tioning tissues, cells, and organs. Industry 
experts emphasized the need for regula-
tory standards for conducting clinical trials 
on these drugs in the face of hundreds of 
unregulated, independent clinics promoting 
unapproved stem cell treatments. CBER con-
tinued to grant the regenerative medicine ad-
vanced therapy (RMAT) designation to many 
sponsors looking to conduct shorter, smaller 
trials to bring promising therapies to market. 
But they also emphasized the difficulties in 
managing a soaring number of proposals 
for innovative therapies in the face of limited 
staff and resources. 

— Jill Wechsler 

FDA NOTES
The FDA recently released the following 
industry guidance documents:

11/15/19: Smallpox (Variola Virus) Infec-
tion: Developing Drugs for Treatment or 
Prevention

11/14/19: Process to Request a Review of 
FDA’s Decision Not to Issue Certain Export 
Certificates for Devices

11/1/19: Chronic Hepatitis D Virus Infec-
tion: Developing Drugs for Treatment

10/30/19: Electronic Submission of IND 
Safety Reports Technical Conformance 
Guide

10/28/19: Type V DMFs for CDER-Led 
Combination Products Using Device Con-
stituent Parts With Electronics or Soft-
ware

http://www.appliedclinicaltrialsonline.com/
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EU REPORT

HOW TO BOOST RESEARCH 
FOR NEW ANTIBIOTICS—
AND HOW NOT TO
The European Union has long been one of 
the most energetic advocates of effective re-
search to boost research into new antibacte-
rial therapies, but it has just received a sharp 
kick in the teeth from an official assessment 
that its delivery has been very much less 
remarkable than its rhetoric. The EU’s fight 
against superbugs, especially bacteria that 
have become resistant to antibiotics, “has 
brought little progress to date,” said a report 
from the European Court of Auditors.

It is embarrassing enough that the view 
comes from one of the EU’s own institu-
tions—the court is the EU’s own principal 
spending watchdog. What makes it more 
intense as a rebuke is that the auditors’ 
harsh judgement (view here: https://bit.
ly/2KsNK9p) was issued just as the EU was 
preparing one of its standard expressions of 

support for European Antibiotic Awareness 
Day, which was held on Nov. 18. The tim-
ing highlighted a striking contrast between 
words and actions—in respect of the EU’s 
repeated claims to be supporting the devel-
opment of new medicines in this field, and 
in terms of promoting rational prescribing.

“Discovering and making available new 
antimicrobials through research and devel-
opment” is one of the main challenges on 
which success in the fight against AMR (an-
timicrobial resistance) ultimately depends,  
it says. But “there has not yet been any 
breakthrough in the development of new 
classes of antimicrobials,” despite the fact 
that the EU budget is a major source of 
funding for investment in AMR research—
with its $1.7 billion in support for research 
accounting for over 99% of EU total spend-
ing on AMR since 2004. Most of this money 
has been directed toward the search to 
develop new antimicrobials, alternative 

treatments, and vaccines, through grant 
payments that are intended to “push” ideas 
for new drugs through development phases 
and ultimately to their commercialization.

Common refrain
Noting the familiar challenge that the antimi-
crobials market lacks commercial incentives 
to develop new treatments (“there are cur-
rently no specific ‘pull’ economic incentives 
such as market entry rewards and long-term 
supply continuity models,” the report re-
marks), the auditors go on to rehearse the 
classic diagnosis: no new class of antibiotics 
has become available since the 1980s, and 
the absence of new drugs is complicated by 
multiple manufacturers’ decisions to cease 
marketing some existing antibiotics that 
continue to work. It cites estimates from the 
EU’s main medicine research program, IMI, 
of costs of €1 billion to bring a new drug to 
the market.

Structures have been created to speed 
up the development of new antimicrobials, 
the report observes, but these EU-funded 
public–private research initiatives have ex-
perienced delays. Meanwhile, there has 
been no comprehensive evaluation of the 
EU approach to antimicrobial research, “and 
its action plan does not address some of the 
specific challenges facing AMR research: 
concrete initiatives to address market fail-
ures affecting provision of new antimicrobi-
als are largely absent,” the report states.

Existing AMR efforts 
The report provides insights into the EU’s 
AMR-related research projects. A flagship 
initiative, the New Drugs for Bad Bugs Pro-
gram (ND4BB), launched in 2012, has a $700 
million budget to help forge a public-private 
partnership for the discovery, development, 
and market entry of new antimicrobial treat-
ments. But, here, several component proj-

ects (notably Combacte and iABC) have run 
into delays in using available funds. 

Another, a drug discovery platform pro-
viding technical expertise for the develop-
ment of antibiotics targeting gram-negative 
bacteria, has had some success in sup-
porting potential candidates, but “there 
is a risk that the efforts to develop the 
five drugs still in the pipeline will slow 
down if the platform ends as scheduled 
in 2020”—since “there was no EU mecha-
nism to finance the infrastructure after the 
projects’ end.” Similarly, EU budget fund-
ing is scheduled to end in 2021 for the 
Combacte-NET and Magnet clinical devel-
opment projects that are testing promising 
new products that have attracted com-
mercial interest. And a 2018 grant toward 
developing a new clinical trials network 
for emerging infectious diseases, due to 
start in 2021, also risks going to waste, as 

“there was no agreed process to maintain 
the infrastructures developed.” In addi-
tion, despite the EU’s avowed objective 
of supporting smaller firms in their R&D 
efforts, only about 5% of funding from the 
ND4BB program has been used for small 
and medium-sized enterprises (SMEs), the 
auditors found.

Obstacles overlooked
The EU’s action plan fails to address all of 
the specific challenges for AMR research, 
report the auditors. In particular it ignores 
the long timelines and challenges involved 
in the discovery and development of new 
antibiotics, and pays inadequate atten-
tion to how activities linked to long-term 
research priorities can be sustained across 
programming periods for funding.

“There are concerns about the insuffi-
cient commercial incentives for pharma-
ceutical companies to invest in this field,” 
say the auditors. They note that a 2018 EU-
funded study had recommended strength-
ening the investment climate and pipeline 
for new antimicrobials by introducing “pull” 
mechanisms offering approximately €1 bil-
lion to successfully bring one first-of-a-
kind new antibiotic to the market. But “by 
the time of our audit, the EU had not de-
cided on specific initiatives to promote pull 
mechanisms,” report the auditors.

The auditors’ assessment ranged widely, 
from the rigor of surveillance of healthcare-

Structures have been created to speed up the 
development of new antimicrobials, the report 
observes, but these EU funded public–private 
research initiatives have experienced delays. 
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NEWS NOTES

LILLY REVAMPS ITS 
CANCER R&D UNIT
Eli Lilly and Company is implementing new 
leadership and strategic direction in oncol-
ogy R&D, combining the Lilly Research Lab-
oratories (LRL) oncology organization and 
Loxo Oncology, which was acquired by Lilly 
in early 2019. The new organization, named 
Loxo Oncology at Lilly, will be led jointly by 
Josh Bilenker, MD, Jacob Van Naarden, and 
Nisha Nanda, PhD, and will report into Daniel 
Skovronsky, MD, PhD, Lilly’s chief scientific 
officer and president of LRL. David Hyman, 
MD, will join the leadership team as chief 
medical officer of the new organization, be-
ginning in January. He currently serves as 
chief of the early drug development service 
at Memorial Sloan Kettering Cancer Center.

The new organization will be responsible 
for discovery research across therapeutic 
modalities, clinical development, and regula-
tory affairs for oncology. As new medicines 
approach U.S. regulatory approval, program 
responsibility will transition to Lilly’s Oncol-
ogy Business Unit, led by Anne White.

Novartis makes major acquisition
Novartis AG and The Medicines Company 
have entered into a definitive agreement in 

which Novartis will acquire The Medicines 
Company for $85 per share in an all-cash 
transaction, implying a fully diluted equity 
value of $9.7 billion. The transaction was 
unanimously approved by the boards of 
both companies and completion is expected 
in the first quarter of 2020.

Based in Parsippany, NJ, The Medicines 
Company focuses on treatments for car-
diovascular disease, specifically halting the 
progression of atherosclerosis and the car-
diovascular risk created by high levels of 
LDL-C, or bad cholesterol. 

AD biomarkers repository launched
UsAgainstAlzheimer’s has created a new on-
line biomarkers repository to track research 
into Alzheimer’s disease biomarkers and di-
agnostics. Many potential biomarkers are be-
ing studied for use in a number of contexts, 
such as patient stratification, target engage-
ment, as surrogate endpoints, and for use in 
clinical practice as diagnostic tools for early 
detection and diagnosis of disease.

Alkermes to buy Rodin Therapeutics
Alkermes plc will acquire Rodin Therapeu-
tics, Inc., a privately held biopharmaceuti-
cal company focused on developing novel, 
small molecule therapeutics for synaptopa-

thies. This transaction builds on Alkermes’ 
experience in CNS diseases and expands 
Alkermes’ CNS development efforts into a 
wide range of neurodegenerative disorders. 

Vertex strikes stem cell pact
Vertex Pharmaceuticals and Molecular Tem-
plates, Inc. have entered into a strategic 
research collaboration to discover and de-
velop novel targeted conditioning regimens 
that may enhance the hematopoietic stem 
cell transplant process, including transplants 
conducted as part of treatment with ex vivo 
CRISPR/Cas9 gene editing therapies. 

PPD bolsters its early development 
PPD, Inc. has expanded its early develop-
ment research services, broadening the 
CRO’s capabilities to provide increased ac-
cess to patients and special populations at 
PPD-owned clinical research units (CRUs). 
Enhancing its ability to conduct complex 
Phase I and Phase Ib research in neurology, 
PPD has added a 52-bed CRU in Orlando, Fla. 
In addition, the company’s Las Vegas CRU, a 
hospital-adjacent, 24-bed unit specializing in 
endocrinology and metabolic trials, has ex-
panded its portfolio to include the conduct 
of Japanese ethno-bridging studies. 

— Wire reports 

associated infections and the spread of 
AMR in the environment to the promotion 
of prudent use in animals, but it is their 
evaluation of EU support for AMR research 
that will strike a chord with readers of ACT. 
Overall, “there is little evidence that the 
health burden of [AMR] has been reduced,” 
say the auditors, pointing to the annual Eu-
ropean death toll of 33,000 from infections 
caused by drug-resistant bacteria, and the 
associated costs. 

There is some sympathy for the scale 
of the challenges: “The delays are not sur-
prising in a field as volatile and complex as 
antibiotic drug discovery and development. 
It is extremely difficult to pursue this kind 
of activity within the constraints of a tra-
ditional project-driven and grant-funding 
approach,” the report concedes. 

But the report’s conclusion is unam-
biguous: “The European Commission, 
together with the member states, need 
to further step up their efforts to tackle 
this growing and serious threat to public 
health”, said Nikolaos Milionis, the auditor 
in charge of this report. And, unsurpris-
ingly, one of the auditors’ key recommen-
dations is “strengthening strategies for 
boosting AMR research in the EU.” By the 

end of 2022, the EU should come up with a 
plan for how to address market failures af-
fecting the provision of new antimicrobials, 
they urge.

— Peter O’Donnell

By the end of 2022, the EU should 
come up with a plan for how to address 
market failures affecting the provision of 
new antimicrobials, the report urges.
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Q&A

NEXT-GENERATION FOCUS 
IN IMMUNO-ONCOLOGY
Applied Clinical Trials sat down recently with 
Jennifer Buell, PhD, chief operating officer 
at Agenus, a biotech focused on immuno-
oncology, with a pipeline of checkpoint-
modulating antibodies, cancer vaccines, 
adjuvants, and allogeneic adoptive cell ther-
apies. Buell, who helped transform Agenus 
from a single-product, vaccine company 
to a platform organization with capabilities 
from target discovery to GMP manufactur-
ing, discussed the unmet need for addi-
tional immunotherapies and combination 
strategies in cancer. Critical to this effort, 
Buell stressed the importance of building 
on learnings from the first wave of approved 
immune checkpoint inhibitors that target 
protein receptors PD-1, PD-L1, and CTLA-4 
(e.g., Keytruda, Opdivo, Libtayo, Yervoy). 

Agenus is headquartered in Lexington, 
Mass., where its vaccine manufacturing is 
also housed; the company’s discovery func-
tion is based in Cambridge, UK, and GMP 
manufacturing for its antibody candidates is 
conducted in Berkeley, Calif.

Q: What’s your view on the 
direction of the immunotherapy 
field at the moment?
Jennifer Buell: One of the big questions 
in this area is how to bring real benefit to 
patients in a more effective way. How we’re 
looking at this—a 300-person company—is 
to build on the learnings from these huge tri-
als that Merck and others do, and we’ll say, 
this subset of patients, they’re being cured, 
right? Why is that? And how do we increase 
the benefit or increase the number of pa-
tients that fall into that category?

 One example that we came under great 
scrutiny for was CTLA-4. In 2014, it was 
widely thought that anti-CTLA-4 was go-
ing to go away. The field concluded that it 
was too toxic, and would be replaced by 
anti-PD-1 [instead], for example. But we 
knew that CTLA-4 and PD-1 are very differ-
ent mechanistically. They play different roles 
in the immune interaction with cancer. We 
have seen that with PD-1, patients will see 
some incremental benefits, but they are not 
seeing curative responses—and you don’t 
have the tail of the curve phenomenon with 
PD-1 that you have with CTLA-4.

So, we not only pursued a first-genera-
tion CTLA-4, but in studying that tail of the 
curve, we identified cases where patients—
the non-responders—have a genetic poly-
morphism. This population represents 
about 40% of patients; that’s a big popula-
tion with a very precise reason for not ben-
efitting. So we went after engineering our 
CTLA-4 antibody and designed it to amplify 
the beneficial features of the first genera-
tion and add features to expand the benefit 
to those patients who are not responding to 
the first-generation CTLA-4s.

Q: How is that candidate progressing?
JB: Our next-generation CTLA-4 is advancing 
in the clinic. We will start combinations with 
our PD-1 imminently. We believe this could 
be transformative for the field. Our first-
generation CTLA-4 and PD-1 are in the clinic 
in trials designed to support our BLA [biolog-
ics license application] filing. When you take 
a PD-1 and you know that it works for lung 
cancer or melanoma, you add CTLA-4 and 
you increase the response rates and the du-
rability. The most recent case was in renal 
cell carcinoma.

Right now, we have two approaches to 
get to a BLA. One is a PD-1 monotherapy for 
patients with second-line cervical cancer. 

And then we have a combination, where we 
believe adding CTLA-4 on to that PD-1 will 
provide real benefit for patients.

Q: Harnessing these combination 
immunotherapies, which can be 
more potent and less toxic than 
single agents—is essentially the 
key mission today, correct?
JB: What we know right now is that mono-
therapy has brought some good benefit to 
some patients; when you add the combina-
tion, you see these remarkable responses 
and you see durability—and they’re mech-
anistically-driven. The shortsightedness 

that the field had when it thought PD-1 was 
going to be the answer, was addressing 
only a single component of a complicated 
system. In cancer, putting all of your eggs in 
a basket, focusing on just one target loca-
tion—the tumor, isn’t going to work. Think 
about systems biology, CTLA-4 is operat-
ing in a very different place; regulating in 
areas of immune modulation. With PD-1, 
you’re regulating locally. If you put the two 
together, that’s when you start to see the 
real antitumor benefit.

It’s the first time we’ve been able to put 
“cure” and “cancer” in the same sentence. A 
good proportion of patients [in clinical trials 

with these combinations] have not relapsed 
beyond five years. That’s the benchmark 
today. Sometimes there’s a combo that isn’t 
as commercially rewarding. This is an impor-
tant consideration. These effective products 
need to be accessible to patients. But you 
can take a CTLA-4 and a PD-1, and Bristol 
has shown this [in prostate cancer]; and 
then Merck came out last year at AACR and 
demonstrated that Keytruda plus a chemo-
therapy can not only bring benefit, but it’s 
also feasible—it’s cheaper, chemotherapy is 
accessible, centers are comfortable using it. 
At Agenus, our approach is to have the most 

What we know right now is that monotherapy 
has brought some good benefit to some 
patients; when you add the combination, you 
see these remarkable responses and you see 
durability—and they’re mechanistically-driven.

Jennifer Buell
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eLEARNING:

There is need for the global regulatory envi-

ronment to evolve to reflect changes in the 

industry. Listen to this webcast to hear case 

studies on how innovative approaches are 

automating processes and delivering end-

to-end regulatory data integration solutions. 

Use cases and lessons included are regu-

latory submission services (including pre-

IND, IND, and publishing services), advanced 

regulatory information management (RIM) 

systems to eliminate bottlenecks and lever-

age up-to-date regulatory intelligence before 

costly mistakes are made, global lifecycle 

maintenance strategies for established prod-

ucts, and divestment and acquisition support.

http://bit.ly/2pVBBTd

The role of vaccination in controlling com-
munity carriage and spread of anti-microbial 
resistance (AMR) strains is often overlooked. 
Listen to this webinar to examine the scale 
of AMR, how CROs can assist in the develop-
ment plan of new antimicrobials, and where 
commercial development of new vaccines 
may be most effective. The webinar also 
provides insights and expert opinion on the 
potential success of antibacterial vaccination 
in controlling the rise of AMR and reducing 
the economic burden of infectious diseases.
http://bit.ly/2qQgeDn

effective agents, like antibodies, allogeneic 
cell therapies, and neoantigen vaccines, in-
house. And we do. We plan to deliver high 
impact results for patients that can be easy 
to deliver for providers.

What’s the real bar, then, [to combined 
checkpoint inhibition]? it’s access, right? We 
want patients to have access. 

Q: So is access more so the 
issue than actual response?
JB: Both are imporant. Right now, with MSI-
high (H) colorectal cancer, you put PD-1 
and CTLA-4 together, you see the real 
change in huge response rates and durabil-
ity. You see the same with renal cell carci-
noma. You have a PD-1 approved, you add 
CTLA-4 on to it, and you see real durability. 
That was a subject of the most recent ap-
proval for Bristol, and that the FDA looked 
at the durability response. Comparable re-

sponse rates and durability of response 
was much more dramatic with the combi-
nation with CTLA-4. That’s the holy grail—
the durable responses.

But market access is an important one, 
too. Merck has used a smart approach, in 
which they’ve taken their PD-1 and put it 
on top of standard-of-care approaches. We 

can do the same, Bristol can do the same. 
But our focus is on much more disruptive 
changes. We’re looking at those polymor-
phic patients that aren’t going to respond 
to [anti-]CTLA-4, creating a product that 
can address the problem, and giving them 
the combination. 

Given that we own all of the products 
and the efficient process to develop them, 
we are in a strong position to enable ac-
cess.

Q: What technologies is 
your company using to help 
advance discoveries in I-O?
JB: We’re leveraging computational ap-
proaches to I-O. We’ll be publishing very 
shortly on a big data platform, in which we 
interrogate a series of omics—genomics, 
transcriptomics, proteomics. We’ve fully 
characterized the life cycle of a T-cell—we 
know when it’s tumor-fighting, we can watch 
it, and then we know when it gets really tired. 
And we know what it’s showing or express-
ing when it’s fatigued. And we also know 
when you can start to intervene. With certain 
therapies, you can reinvigorate that T-cell.

We’ve fully cut through big data and adap-
tive learning approaches, and now we’re in-
tervening with different therapies in our pipe-
line to see when you can actually make that 
T-cell start fighting again. What’s the best
way to do it? Sometimes it might be a mono-
therapy approach, sometimes it’s a combi-
nation of two approaches, sometimes it’s a
bispecific antibody approach. We have two
molecules in the clinic that were born out of
this concept. The design of the molecules
came from findings in our platform. One of
the molecules is partnered with Gilead—that
was the largest preclinical I-O deal in 2018.

— Michael Christel

We’ve fully cut through big data and 
adaptive learning approaches, and now 
we’re intervening with different therapies in 
our pipeline to see when you can actually 
make that T-cell start fighting again.

http://bit.ly/2LgNmeB
http://bit.ly/34IF32T
http://bit.ly/2OGEbpF
http://bit.ly/2pVBBTd
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REGULATORY

LABELING CHALLENGES 
FROM EU ANNEX VI
New regulations that will bring added com-
plexity to the labeling of clinical trial supplies 
are now here. Five years after Clinical Trial 
Regulation (EU) 536/2014 first came into 
force, development of the clinical trials por-
tal and database that will trigger its official 
application is about to begin. Six months 
after it’s completed, the regulation will take 
full effect and the rules governing clinical 
trials will transform quickly, although there 
is a one-year transition period after that 
where one can continue to register a trial 
under the existing EU Clinical Trial Directive. 
The European Medicines Agency’s (EMA)
Management board say that the regulation 
will take effect in 2020. Its impact on label-
ing is profound. 

Annex VI of the new regulation mandates 
the inclusion of “period of use” dates on both 
immediate and outer packaging, removing 
the option for companies to reference the 
information centrally via interactive response 
technology (IRT) or randomization and trial 
supply management (RTSM) systems.

Although adding dates to labels is itself 
quite straightforward, changing those dates 
as investigational medicinal product (IMP) 
stability becomes clearer is much more 
problematic. For example, with biologics, 
where stability is often difficult to deter-
mine up front, it has meant that expiry date 
changes during clinical trials are becom-
ing increasingly frequent. However, with 
repackaging needing to be carried out in 
a good manufacturing practice (GMP)-
controlled environment and overseen by a 
qualified person (QP), the requirement to 
update period of use dates on primary and 
secondary packaging presents major chal-
lenges for products that have already been 
shipped in bulk. 

Many trial or distribution sites don’t have 
the facilities or infrastructure to relabel 
products in-country, increasing the risk of 
costly delays as supplies are reshipped to 
GMP-controlled environments for repackag-
ing. In some instances, companies may be 
forced to scrap and remake expensive com-
pounds. Conversely, failure to comply puts 
them in breach of clinical trial regulations, 
which could invalidate a study.

As industry counts down to the official 
application of the new regulation, compa-
nies should rethink their clinical trial supply 
processes and adopt agile technologies for 
more efficient and responsive ways of work-
ing. The following are some considerations.

1. Smart packaging
One option is to use smart packaging, which 
allows labels to be updated without open-
ing an outer pack. This reduces the risk of 
breaking tamper-proof packs and can be an 
elegant solution. However, there are costs 
associated with the adoption and validation 
of new packaging while the options available 
are dependent on the IMP being tested in 
trials. Smart packaging is not always suitable.

2. Weather the storm
The uncertainty surrounding when the new 
regulations will become applicable has led 
some companies to take a pragmatic view, 
keeping an eye on emergent best practice 
rather than committing to a solution in ad-
vance. This approach is not without risk; 
once the portal and database finally go live, 
companies have six months (plus the option 
of an additional one-year transition period) 
to implement a workable solution.

3. Leverage partner network
A third option is to leverage existing con-
tract research organization (CRO) and con-
tract sales organization (CSO) partnerships. 
Many industry partners have good in-coun-
try GMP facilities and are well-placed to 
help pharma meet the new labeling require-
ments. However, success is not just about 
a partner’s capabilities, it depends on the 
availability of their QPs to release products. 
Moreover, leveraging partner networks still 
requires pharma companies to change their 
labeling strategies, which can add time and 
cost to clinical trial supplies.

4.Small batch production
Some organizations are exploring new pro-
duction models. One example is to produce 
smaller but more frequent batches of pri-
mary packaging. This approach requires no 
changes to existing processes and, since 
production volumes are smaller, minimizes 
the likelihood that packs will carry incorrect 

expiry dates. The model, often incorrectly 
referred to as just in time (JIT), is well suited 
to early phase trials involving lower volumes 
of patients and studies. However, at scale, 
this approach can be inefficient. As volume 
increases, the number of batches required 
increases too, intensifying the QP effort to 
release products, particularly in later phases.

5. Just-in-time labeling  
The JIT approach is a procedure for print-
ing, packing, and shipping packs as and 
when supply plans state they’re required. 
A similar nuanced option is on-demand la-
beling, where printing is done in response 
to confirmed patient attendance at study 
sites. JIT is different in that printing, packing, 
and shipping is done in line with a preexist-
ing plan. In both models, labels are printed 
using the latest data—dosage and period-
of-use dates—close to the time products 
are actually required. This also reduces the 
need to update inner or outer packaging, 
providing further flexibility to respond to fu-
ture trial design changes or regulatory fluc-
tuation. JIT and on-demand offer potential 
for cost savings and efficiency gains.

Next steps
Considerations will vary according to indi-
vidual company needs; how often do you an-
ticipate the period of use changing through-
out your trial? Using your current processes, 
how much will it cost to make those changes 
and what’s the associated wastage? What 
impact will the new regulations have on your 
QP requirements? Does your planned solu-
tion support that QP effort and do enough 
to mitigate risk? In most cases, JIT is likely 
to be a good option—but it’s not without its 
challenges. Companies will need a labeling 
solution that uses automation and integra-
tion to remove manual effort and reduce risk. 
And they need to apply the same level of 
automation around QP processes.

Although the precise timing of the ap-
plication of Regulation 536/2014 remains 
uncertain, a new era for clinical trials supply 
compliance in the EU is almost here. 

— Simon Jones, VP of Global Products,
 and Gordon Alexander, Enterprise 

Pre-Sales Engineer; both with Prisym ID
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DATA MANAGEMENT

HOW DO REGULATORY 
INTELLIGENCE AND OPERATIONS 
ENVISION TECHNOLOGY?
Effectively and compliantly managing clinical 
development programs that evaluate the ef-
ficacy, safety, and tolerability of new thera-
pies requires close internal collaboration, 
including regulatory operations, which like 
many functional areas, can no longer oper-
ate in a silo. Driving this collaboration is the 
slowly evolving shift from paper to cloud-
based regulatory information management 
systems (RIMS) to address regulatory op-
erations challenges, such as information 
sharing, changing regulatory requirements, 
managing a global network and multiple 
products, track commitments, and stream-
line submissions and approvals. 

The traditional regulatory technology land-
scape has not made life easy for regulatory 
operations to have visibility into the progress 
of submission development. It is not uncom-
mon for publishers to receive final submis-
sion documents at the last minute—or close 
to the submission due date, leaving little time 
to publish, validate, and submit the submis-
sion to the respective health authority.

“Disparate systems, trackers, and diver-
gent processes make it difficult for regula-
tory to allocate resources for known major 
filings, in addition to routine or maintenance 
filings, and the planning becomes more 
complex when you factor in the unknowns 
(e.g. HA information requests),” says Rachel 
Belani, director, Vault RIM, Veeva Systems. 
It’s just in the last three to five years that this 
is changing, because modern cloud tech-
nology allows regulatory to plan more ef-
fectively, identify potential risks earlier in 
the process, and have real-time visibility 
into the completion status of critical path 
deliverables.”

Current disjointed systems
A common scenario in many regulatory op-
erations groups is a disjointed mix of home-
grown and legacy systems, email, spread-
sheets, and file-hosting services for tracking 
and sharing regulatory data. 

“There is often a patchwork of systems 
and processes in place to get the job done, 
and as a result, regulatory professionals 
are working with a combination of stand-
alone document management systems, 

spreadsheets for planning and tracking 
submissions, files shares, and stand-alone 
archiving systems—making it difficult for 
regulatory staff to understand what has 
been submitted, and ultimately accepted by 
health authorities,” says Belani. 

For a big pharma like Merck Healthcare 
KGaA, Darmstadt, Germany, its core regula-
tory information management system was 
no longer being supported, and updated 
releases were not meeting needs and ex-
pectations, explains Regina Freunscht, vice 
president, global head of regulatory opera-
tions, Merck Healthcare KGaA. Managing 
large and complex electronic submissions 
with numerous systems (document man-
agement, RIM, publishing tool, and publish-
ing archive, complemented by numerous 
planning trackers and project management 
tools) had become an increasing battle, she 
says. The cloud-based Vault RIM provides 
Merck Healthcare KGaA a centralized hub for 
storing and sharing documents, data, and 
information that drive completion of critical 
regulatory activities. 

After almost 25 years in the industry, 
Sonja Justice, director for global regulatory 
operations, Amicus Therapeutics, says she 
is witnessing the industry begin the trans-
formation from paper to cloud. As a small 
biotechnology company, Amicus relied on 
email correspondence and a network file-
sharing share system. But the company 
is growing from having one product in its 
pipeline to multiple products and is work-
ing in multiple countries. Additionally, Am-
icus, which is focused on addressing unmet 
needs for rare and orphan diseases, has 
more than doubled its employees in the 
last few years. 

These various factors were the tipping 
point for finding a way to centralize its prod-
uct information. Amicus also chose to imple-
ment the cloud-based suite of RIM applica-
tions from Veeva. Amicus implemented the 
submission document management and 
regulatory submissions archive components 
last year, and is currently implementing the 
product registration tracking application.

Amicus has one commercial product on 
the market and is submitting dossiers for 
several investigational products. “Having 
a defined manner of finding documents or 

submissions related to these products and 
the ability to look at historical data in the 
Veeva system is much more efficient than 
trying to search information in a network 
file-share system,” says Justice.

Managing information and a broad prod-
uct portfolio across a global network can 
be inefficient if a patchwork of systems is 
used. “With the complexity of our product 
portfolio that we manage around the world, 
we needed a system that eased our work, 
is globally available, and meets the chang-
ing and improving demands from various 
health agencies,” says Freunscht. “Although 
our regulatory system landscape was con-
nected, we did not have a harmonized data 
strategy across our systems. This compli-
cated analytics on our regulatory data and 
made joint/co-development of our assets 
with other companies and academic centers 
difficult. As a result, reuse of dossiers and 
managing parallel submissions across the 
globe was a complex and difficult task.” 

To address the myriad of regulatory re-
quirements, IQVIA developed the modular, 
cloud-based RIM Smart, says Ronan Brown, 
senior vice president, integrated technology 
and compliance solutions, IQVIA. Utilizing 
proprietary artificial intelligence (AI) and ma-
chine learning (ML) algorithms, RIM Smart 
includes an embedded, real-time regulatory 
intelligence database that covers most of 
the world’s regulatory requirements. “We 
scan this information continually and update 
the database so that users are compliant 
with requirements,” he says.

The ever-changing regulatory scenario 
in the market proves to be one of the im-
portant driving factors for adoption of regu-
latory information management software. 
Since 2000, FDA has issued thousands of 
regulation changes with regard to report-
ing requirements, and pharma struggles to 
keep pace. According to Coherent Market 
Insights, the global RIMS market was valued 
at $797.2 million in 2018, and is projected to 
exhibit a CAGR of 13.7% over the forecast 
period (2019–2027), owing to the increasing 
volume of data to be collected and provided 
by regulatory bodies.

— Cindy H. Dubin, Contributor, 
Applied Clinical Trials
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CAN RECRUITMENT AND 
RETENTION GET ANY WORSE?

Current recruitment and retention 
experience signals the necessity to 
embrace novel study conduct models

Ken Getz

Ask any clinical operations or investiga-
tive site professional if patient recruit-
ment is getting harder and you’ll receive 
a resounding “YES.” Despite isolated case 
examples of improvements in screen 
and randomization rates and impressive 
monthly enrollment numbers, the vast ma-
jority of clinical trials are seeing higher 
screen failure and dropout rates. Recent 
research conducted by the Tufts Center 
for the Study of Drug Development (Tufts 
CSDD) suggests that the growing focus on 
rare diseases and more targeted patient 
subpopulations is a contributing factor.  
Another key factor is associated with site 
selection and engagement practices. Com-

bined, the current recruitment and reten-
tion environment raises the imperative 
and necessity to pilot and implement new 
study conduct models including hybrid and 
virtual clinical trials and those that more 
effectively leverage healthcare providers 
in clinical care settings.  

In a recent Clinical Trial Insights column, 
I shared the results of a new Tufts CSDD 
study highlighting the unique challenges of 
clinical trials focusing on rare diseases that, 
taken together, add more than four years 
on average to development timelines—from 
IND filing to regulatory decision.

Sponsor companies have reported un-
precedented difficulty finding clinical re-
search professionals with expertise and 
experience in rare diseases. Many of these 

investigators are new to clinical research 
and lack even basic research infrastructure 
and operating controls. In later-stage Phase 
II and III clinical trials, sponsors and CROs 
engage half to 60% of the average total 
number of investigative sites for non-rare 
disease studies and enroll as few as 15% of 
the total average number of study volun-
teers per trial.

Though the average number of sites and 
patients are diminished, overall study con-
duct durations in rare disease clinical tri-
als are substantially longer due largely to 

screening and randomization difficulties. 
Eight-out-of-10 (81%) patients screened 
for clinical trials for rare diseases are not 
eligible, and more than half (56%) of rare 
disease study volunteers fail to be ran-
domized. 

Evidence clearly shows that the burden 
placed on rare disease study volunteers is 
very high: protocol requirements are oner-
ous and many patients and their families—
particularly those in remote areas—must 
travel substantial distances to participate 
in, and must endure, lengthy and demand-
ing visits.

A new Tufts CSDD study indicates that 
the patient recruitment and retention pic-
ture in non-rare diseases and conditions is 
also notable.

Challenge throughout the pipeline
Tufts CSDD conducted a study in Septem-
ber and October of this year looking at 
traditional, non-rare disease clinical trials.  
Twenty pharmaceutical companies provided 
data on 76 global Phase II and III clinical 
trials completed between 2016 and 2019 
and involving 7,085 investigative sites. The 
overall average screen failure rate across 
all studies and therapeutic areas increased 
to 36.3%, up from 34.7% observed in 2012 
(see Table 1). The overall average dropout 
rate across all studies and therapeutic areas 
increased 25%, from a rate of 15.3% up to 
19.1% during the seven-year time period.

CNS and neuroscience clinical trials—one 
of the most active areas in the development 
pipeline—saw the most significant increases 
in screen failure and dropout rates. The aver-
age screen failure rate increased to 57%, up 
from an average rate of 29.5% observed in 
2012. The average dropout rate increased 
35%, from a rate of 19.2% up to 25.9%.

Clinical trials in oncology—the most ac-
tive area—saw a worsening of average, per-
study screen failure and dropout rates with 
the former increasing by 21.3% and the lat-
ter increasing by 6% compared to those 
rates observed in 2012. 

Site management practices
Trends in site management practices sug-
gest that sponsors are using a less expe-
rienced global community of investigative 
sites to each enroll an even smaller aver-
age number of study volunteers per clinical 
trial. Some of these sites are participating 
in rare disease studies, but the majority are 
in non-rare diseases. An analysis of global 
investigators filing form-1572 finds that in 
2018 the highest observed percentage of in-

(ALL VALUES 
ARE MEANS)

SCREEN FAILURE 
RATE

DROPOUT 
RATE

2012 2019 2012 2019

All Diseases 34.7% 36.9% 15.3% 19.1%

CNS Diseases 29.5% 57.0% 19.2% 25.9%

Cancer-related Illnesses 20.7% 25.1% 18.2% 19.3%

Source: Tufts CSDD

Table 1. Comparing 2012 and 2019 recruitment and retention measures. 

Despite isolated case examples, the 
vast majority of clinical trials are seeing 
higher screen failure and dropout rates.

http://www.appliedclinicaltrialsonline.com/
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vestigators in the past two decades—41%—
are first-time filers conducting an average 
of one active clinical trial. This is up from 
observed levels typically in the 35% to 37% 
range. This community of first-time filers 
has a very high relative turnover rate of 49%.  

In a separate survey conducted by Tufts 
CSDD in 2018, 323 pharmaceutical com-
panies reported that more than one-third 
of the global investigative sites that they 
engage are new relationships. This is up 
from 28% reported in a comparable survey 
conducted two years earlier.

In the September/October study men-
tioned earlier, Tufts CSDD observed a 30% 
increase in the average number of total 
study volunteers per site per clinical trial in 
North America since 2012. But in other re-
gions around the world, the average number 
of study volunteers enrolled per investiga-
tive site per clinical trial has dropped signifi-
cantly during that same period (see Table 2).

A study conduct revolution
Growing difficulty in finding patients who 
meet tightening eligibility criteria to partici-
pate in increasingly complex and demanding 
protocols is exacerbated by legacy study 
conduct processes and practices that hin-
der the ability to reach, attract and engage 
study volunteers. Many new and yet-to-be-
widely-embraced technology solutions—in-
cluding e-consent, wearable devices, and 
smart phone applications—are enticing clin-
ical research sponsors to evaluate and pilot 

approaches. But many of these solutions 
are being deployed to complement legacy 
study conduct models.

Patients managing a wide variety of dis-
eases and medical conditions want to par-
ticipate in clinical trials that offer options for 
achieving higher levels of convenience, flex-
ibility, and transparency while allowing them 
to build meaningful relationships with inves-
tigative site staff in a coordinated manner 
with their healthcare provider community.  

Hybrid, decentralized, and virtual clinical 
trials offer varying degrees of reduced in-
person visits at investigative site locations 
and increased opportunities to participate 
more easily and more conveniently at a 
remote location of their choosing. The use 
of networks of home nurses and roving, 
well-trained clinical research profession-
als to support remote clinical trial activity 
and, more recently, clinical trials embed-
ded within the preferred, more accessible 
and trusted clinical care settings are part 

of this new transformation. Strong and 
rising interest in concierge services and 
patient navigators to provide assistance 
and logistics support are also part of the 
new study conduct landscape. 

Flexible and more remote models are 
requiring a diverse mix of mobile, cloud-
based data management solutions that 
can be customized to study volunteer 
preferences while being deployed and 
scaled quickly. Increasingly, the primary 
EDC will need to accommodate a higher 
volume of patient data from a wide 
variety of clinical and real-world data 
sources that can be aggregated and inte-

grated efficiently.
The current operating environment sig-

nals the necessity for a faster and more 
earnest effort on the part of pharmaceutical 
and biotechnology companies to rethink 

and implement more transformative study 
conduct models to support their evolving 
portfolio requirements.  

Flexibility, convenience, and transpar-
ency—oriented around the study volunteer 
and their clinical research and clinical care 
data—hold the keys to optimizing patient 
engagement and delivering better study 
conduct performance. 

— Ken Getz, MBA, is 
Deputy Director and 

Research Profes-
sor, Tufts CSDD and 
Chairman of CISCRP, 

both based in Boston, 
MA. email: kenneth.

getz@tufts.edu

Flexibility, convenience, and transparency— 
oriented around the study volunteer and their 
clinical research and clinical care data—hold 
the keys to optimizing patient engagement and 
delivering better study conduct performance.

Source: Tufts CSDD

Table 2. Regions ex-US experienced a sharp decline in the average 
number of study volunteers per site per clinical trial since 2012.

(ALL VALUES 
ARE MEANS)

AVERAGE 
NUMBER 
OF STUDY 
VOLUNTEERS 
ENROLLED PER 
SITE (2012)

AVERAGE 
NUMBER 
OF STUDY 
VOLUNTEERS 
ENROLLED PER 
SITE (2019)

PERCENTAGE 
CHANGE

Western Europe 7 4 -43%

Eastern Europe 9 7 -22%

Asia-Pacific 8 4 -50%

Latin America 12 6 -50%

North America 10 13 +30%

mailto:getz@tufts.edu
http://www.appliedclinicaltrialsonline.com/
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EYE ON
PATIENT

ADVOCACY

The Michael J. 
Fox Foundation 

Research 
Engagement 

Team

Overcoming Transportation 
Barriers to Trial Participation 

The Michael J. Fox Foundation for Parkinson’s Re-

search (MJFF) aims to speed clinical research by 

removing obstacles that stand in the way of drug 

development. In pursuit of this mission, the Founda-

tion gathers insights from a wide range of stakeholders 

and uses these perspectives to enhance clinical trial 

processes from start to finish. In Applied Clinical Trials’ 

Eye on Patient Advocacy series, we will share best prac-

tices and lessons learned from the field of Parkinson’s 

research that can be applied to clinical trials across 

disease states. In our fifth column in this series, we ex-

plore the use of a ride-sharing service to reduce trans-

portation barriers for research participation.

Background
In January 2017, The Michael J. Fox Foundation launched a 

survey to assess the need for transportation infrastructure 

at clinical trial sites. Using Fox Trial Finder, MJFF’s online 

clinical trial matching tool, 843 clinical trial sites in the 

U.S. were contacted to understand how transportation 

access impacts participant recruitment, and what kind of 

transportation participants would find most helpful. Of the 

49 sites that responded, 95% reported that transportation 

infrastructure would improve recruitment efforts, and 63% 

felt it would ensure all studies recruited on time. Eighty-

four percent of respondents reported that a taxi, livery, or 

ride-sharing service partnership would be the preferred 

transportation infrastructure.

Data from the survey was used to inform the design 

of a transportation intervention that was tested via the 

Parkinson’s Disease Trial Recruitment Innovation (PD-TRI) 

project, an MJFF-funded pilot study aimed at reducing bar-

riers and enhancing facilitators to clinical trial recruitment.

Methods
Sample

To participate in PD-TRI, project sites had to be based 

in the U.S., be geographically diverse, and have large 

clinical research portfolios. One of the three selected 

sites, Beth Israel Deaconess Medical Center (BIDMC) in 

Boston, MA, elected to implement a partnership with a 

ride-sharing service. The study principal investigators, 

Samuel Frank, MD, and David K. Simon, MD, PhD, felt that 

providing round-trip transportation to research appoint-

ments would alleviate stress and logistical challenges for 

study participants (e.g., finding parking, relying on a care 

partner for transportation, transportation costs).

Materials

BIDMC used a template to collect data on the cost of the 

service and the coordinator time required to arrange it, 

and assess the impact of the transportation service on 

recruitment. BIDMC also used a study satisfaction sur-

vey to gather insights on participants’ experience in the 

study and use of the transportation service. (To view and 

download an example of a study satisfaction survey, visit 

michaeljfox.org/ResourcePack.)

Design and procedures

To partner with a ride-sharing service, BIDMC signed a 

terms-of-service agreement and implemented a payment 

system. To use the service, coordinators worked with 

each study participant to determine a pickup location. 

The coordinator then arranged the ride in advance using 

a simple web portal. This removed the need for study 

participants to have a smartphone or online connection. 

After completing the ride, the ride service could either 

charge an institutional credit card or send a monthly in-

voice to the clinical trial site, thereby removing the stress 

or logistics of reimbursement from the study participant.

To protect patient privacy, the ride service allows 

sites to provide an alias or only the patient’s first name 

when requesting rides. If a site happens to provide a 

person’s full name, the driver receives only the first 

name and last initial. Moreover, passenger information 

disappears from the driver’s phone once the ride is 

complete. To ensure the ride-sharing service was ethical 

and compliant with patient privacy regulations, BIDMC 

developed a protocol describing the service that was ap-

proved by its institutional review board (IRB).

Data collection

After a preliminary phone screening to determine study 

eligibility, individuals were offered rides via the ride ser-

vice. Data on individual acceptance of transportation, cost 

and timeliness of rides, and coordinator time spent ar-

ranging rides were collected via the template. Participants 

Recruitment study tests the 
use of a ride-sharing service

http://www.appliedclinicaltrialsonline.com/
https://www.michaeljfox.org/study-recruitment
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filled out a study satisfaction survey at their baseline visit to assess the 

impact of transportation on their decision to enroll in the study.

Results
Data from the BIDMC and ride-sharing partnership are provided in the 

table and figure at right. Data from only one BIDMC study are provided, 

as recruitment for other studies was limited during the PD-TRI study.

Discussion
Results provide insights into the impact of providing transportation on 

clinical trial recruitment efforts:

• Individuals who live farther from the clinical trial site seem

more likely to accept rides, indicating that transportation in-

frastructure may help clinical trial sites engage with harder to

reach populations and broaden their recruitment networks.

• While providing transportation may seem expensive, the

average round trip cost (two rides) is $96.37. This figure is

quite small in comparison to the average total costs of a

Phase III clinical trial (between US $11.5 million [dermatol-

ogy] and US $52.9 million [pain and anesthesia]).1

• Coordinators spend a minimal amount of time and effort to coor-

dinate rides, and from the patient satisfaction surveys, this service

appears to provide a great amount of benefit to study partici-

pants. Providing this service may help mitigate study attrition.

• Although study participants indicated that they likely would

have participated in the current clinical study even without be-

ing offered transportation, they responded very positively to

the service, with all participants reporting that the rides made

it easier for them to attend appointments. This suggests that

the provision of transportation could improve participant reten-

tion in a study. Also, 90% of respondents agreed or strongly

agreed that they would be more likely to participate in another

study in the future if transportation were provided. This indi-

cates that providing transportation not only helps recruitment,

but also is an asset for long-term community engagement.

• Third-party ride services can be used in a man-

ner that protects participant confidentiality.

Key considerations for sites contemplating   

transportation partnerships

• Clinical sites seeking to establish a partnership with a

transportation service should request contractual materi-

als from the potential partner, share these with internal

grants administrators for review, and seek IRB approval.

• Factor in additional time prior to study start-up for contract negotia-

tions and testing any software or processes associated with the part-

nership. An institution-wide contract with a ride-sharing service may

take significantly longer to implement than one for a single study.

• Develop detailed protocols that determine when and how often

individuals will be offered rides, and whether they will be offered

transportation for visits throughout the full duration of the study.

• Create systems to evaluate your transportation service

and determine how it impacts recruitment at your site.

To learn more about this transportation pilot, read the “Transporta-

tion Innovation to Aid Parkinson’s Disease Trial Recruitment” publica-

tion in Contemporary Clinical Trials Communications, accessible at 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6804741/.2

References
1. Sertkaya, A, et al. “Key cost drivers of pharmaceutical clinical tri-

als in the United States.” Clin Trials. 2016 Apr;13(2):117-26. doi:

10.1177/1740774515625964. Epub Feb 8, 2016.

2. Frank, S, et al. “Transportation innovation to aid Parkinson disease trial 

recruitment.” Contemp Clin Trials Commun. 2019 Sep 10;16:100449.

doi: 10.1016/j.conctc.2019.100449. eCollection Dec 2019. 

The MJFF Research Engagement Team includes James Gibaldi, MS, 

Associate Director; Tara Hastings, Senior Associate Director; Cath-

erine M. Kopil, PhD, Director; Bernadette Siddiqi, MA, Associate 

Director; and Michelle Whitham, Research Partnerships Officer; all 

at The Michael J. Fox Foundation in New York, NY. To contact the MJFF 

Research Engagement Team, email: trialsupport@michaeljfox.org  

MJFF would like to acknowledge the following individuals for their 

contribution to the research presented in this case study: Samuel 

Frank, MD, David K. Simon, MD, PhD, Laura Hernandez, Holly Shill, 

MD, Penelope Hogarth, MD, and Sarah Berk, MPH.

Figure 1.  Participant Satisfaction with Rides (n=10)

*Data are provided only for individuals who received transportation. Option to
strongly disagree was provided but was not selected by any participants.

Table 1. Distance, Time, Cost Spent Arranging Ride- 
 Sharing Transportation (n=11)

*Transportation for two study participants who shared one car.

MINIMUM MEDIAN MAXIMUM AVERAGE

ROUND-TRIP COST $20.95 $64.71 $234.08* $96.37

DISTANCE TRAVELED (MILES) 6 34 157 62.5

COORDINATOR TIME SPENT 
ARRANGING (IN MINUTES) 2 13 20 11.2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6804741/
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Unleashing New Insights 
from Toxicology Studies
Sony Salzman

Just under a third of the cost to develop an FDA-

approved drug is attributable to pre-human labora-

tory research, reports have found. For decades,  

FDA and the pharmaceutical industry have agreed that 

streamlining and optimizing preclinical drug develop-

ment—which typically includes laboratory toxicology 

studies—would not only save money but also prevent 

patient harm by identifying non-viable candidates before 

they ever enter human trials.

One of the best ways to streamline pre-human toxi-

cology studies and, therefore, reduce attrition in drug 

development is to leverage the power of big data—

combining thousands of prior toxicology studies into a 

searchable database that can be used to glean insights 

and search for potential links among similar drugs.

But because all these pre-human studies are con-

ducted in different formats by different companies using 

different terminology, the promise of cross-study analy-

sis has not been realized—until now.

Today, the industry is on the cusp of a revolution in 

the way toxicology studies are cataloged, analyzed, and 

leveraged, experts agree. And it’s all because of a pilot 

project that was first launched by the FDA back in 2002 

called the Standard for Exchange of Nonclinical Data 

(SEND) initiative.

For nearly a decade, SEND chugged along under the 

stewardship of the Clinical Data Interchange Standards 

Consortium (CDISC), eventually resulting in a data standard 

that is widely used today. That standard, in turn, fostered 

new FDA partnerships with groups like BioCelerate, an 

organization of pharmaceutical companies dedicated to 

identifying efficiencies in nonclinical research, and the 

Pharmaceutical Users Software Exchange (PhUSE), a non-

profit consortium of data managers, biostatisticians, data 

scientists, and eClinical IT professionals.

In 2014, FDA officially mandated that any pharma 

or biotech company submitting an investigational new 

drug (IND) application would need to start complying 

with SEND. The first SEND-compliant toxicology stud-

ies started rolling out in 2016, the year of the deadline. 

Now, as those studies start to accumulate, the industry 

is waking up to the fact that it may be on the cusp of a 

dramatic change in the status quo of toxicology data 

analysis.

“The earlier you can either adjust a compound to 

avoid toxicity or stop development on a compound that’s 

fatally flawed, the more resources a company has to go 

to other compounds and get more useful drugs on the 

market,” says William Houser, senior research scientist 

for Bristol-Myers Squibb, a member of BioCelerate.

“Usually, preclinical studies are not very large. How-

ever, these studies must provide detailed information 

on dosing and toxicity levels,” says Lilliam Rosario, PhD, 

director, Office of Computational Science at FDA’s Center 

for Drug Evaluation and Research (CDER). “After preclini-

cal testing, researchers review their findings and decide 

whether the drug should be tested in people. For the 

pharmaceutical industry, it becomes particularly more 

expensive in the later stages of clinical development.”

Today, many believe that the holy grail of the SEND 

initiative will be to enable cross-study analysis, improv-

ing the industry’s ability to weed out dud candidates, 

explains Houser.

“The SEND standard has been out for a number of 

years, so why is it that only now people are beginning 

to do this?” asks Houser. “It’s due to the speed of the 

pipeline. SEND began for studies in 2016. So now we are 

three years after that, [meaning] we are just now ap-

proaching a critical mass of studies created across the 

industry that would enable this.”

The long-running SEND initiative has fostered new FDA-industry partnerships, 
opening the door to dramatic changes in toxicology data analysis.

http://www.appliedclinicaltrialsonline.com/
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“The exciting thing for me is that just not too long ago, I used to 

measure a submission to FDA on how many boxes went out on a 

truck,” says Lou Ann Kramer, CDISC’s senior director of standards 

development. “We paid a lot just to exchange data.”

But thanks in part to the SEND initiative, there is a new atmo-

sphere of collaboration around preclinical toxicity data among phar-

maceutical companies.

“I don’t think we’ve realized how revolutionary this all is,” says 

Kramer. “Someday we’re going to look back on this data standard be-

ing used as a major turning point in research.”

Benefits of cross-study analysis
At a very basic level, cross-study analysis is the ability to pull stud-

ies quickly and compare them on a computer screen, ideally using 

some sort of visualization tool to understand patterns, explains 

Todd Page, director of toxicology, Eli Lilly and Company, also a mem-

ber of BioCelerate.

This type of analysis would allow scientists to better understand 

off-target versus on-target effects, and to isolate the effects of “ve-

hicles,” or the inert substances used to deliver a drug that can also 

sometimes cause toxicity. At some point in the future, cross-study 

analysis might even be used to correlate chemical structures with 

specific toxicities, says Page.

“We’re now beginning to have studies that can be used for cross- 

study analysis,” says Houser. “It’s approaching 1,000 studies that 

have been received by the FDA.”

“I think it’s in its infancy,” adds Kramer, but soon “we are going to 

get to the point where we get enough data where we’ll start to see 

things. We never had that line of sight before.”

FDA collaborations
FDA’s long-standing partnership with CDISC was a natural result of 

the SEND collaboration, which CDISC took ownership of shortly after 

it was ideated at FDA, explains Kramer. In the subsequent years, as 

the SEND data standards were finalized, FDA also forged additional 

partnerships to maximize the standard’s reach.

“FDAs collaboration with BioCelerate is to evaluate and dissemi-

nate findings related to the use of [SEND] that can contribute to a 

more effective analysis of nonclinical studies conducted in support 

of product development and regulatory applications,” says Rosario.

“We anticipate that this collaboration will facilitate the discussion 

and information-sharing among FDA and industry to support shared 

aims of more efficient, effective, and data-driven decision-making in 

nonclinical research.”

According to Page, the BioCelerate consortium got started on its 

own standard before it began collaborating with FDA.

“The FDA collaboration helped things take off because they have 

a rich data set, but also because they are as dedicated to solving this 

as we are,” says Page. “Our interests are very much aligned. They 

want to be able to look across studies just as much as we in industry 

do. They want to ensure patient safety just as much as we do.”

According to Rosario, FDA has also partnered with PhUSE to co-

sponsor the FDA/PhUSE Computational Science Symposium, during 

which participants will share best practices around data standards, 

analytical tool development, and business processes that are driving 

the development of IT systems. 

“This annual meeting brings together FDA, industry, and academia 

to work together in a non-competitive environment to find solutions 

to shared problems and challenges,” she says.

Ongoing challenges
The SEND standard didn’t solve data harmonization problems over-

night. Today, stakeholders are still working out how to best collect 

and present data for cross-study analysis.

“When the data standard was designed, it was designed with the 

intent of looking at one study in isolation,” says Page. The standard 

allowed a bit more flexibility for industry sponsors, he notes, but ulti-

mately “that’s not a good thing for cross-study analysis.”

There are subtle differences in the way information is inputted, 

down to mundane details like which abbreviation a laboratory might 

use for various measurements.

FDA and BioCelerate are collaborating on a new harmonization 

initiative aimed at ironing out the existing kinks in the SEND standard.

In November, the two parties published a joint manuscript in the 

journal Regulatory Toxicology and Pharmacology, which identifies 

common variability in certain SEND domains and describes how 

variability can be managed to enable cross-study analysis, Rosario 

explains.

“We will be making a recommendation on how to populate [each] 

field, in some cases there will need to be some data extractions, and 

we will be developing some code on how to make that extraction,” 

adds Page.

In the coming years, the insights gathered from SEND-enabled 

cross-study analysis of toxicology data will benefit industry, regula-

tors, and patients alike.

“We all want to get into the clinic as quickly as possible. It will 

make the review process more efficient,” says Page. “It’s all open 

source. Everyone in the whole industry will be able to benefit.”

“Pharma companies will be able to more easily distinguish on-

target and off-target tox of compounds they are developing,” says 

Houser. “They will be able to discover it earlier in the process and be 

able to bring better medicines to the market faster.”

Sony Salzman is a freelance journalist who specializes in health and 

medical innovation. She can be reached at sonysalz@gmail.com.

At some point in the future, 
cross-study analysis might even 
be used to correlate chemical 
structures with specific toxicities.
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Beyond Hard Outcomes: The 
Next Era in Heart Failure R&D
Kuldeep Singh Rajput 

In June, FDA issued a relatively brief draft guidance1 

that may reshape the foundation of drug research and 

development. In the guidance, FDA urged drugmakers 

to look beyond gold-standard outcomes such as mortal-

ity and hospitalizations in researching and developing 

new heart failure (HF) medications. 

The agency stated that novel endpoints—such as 

functional capacity, symptom reduction, and quality of 

life—would also be acceptable criteria for new medi-

cation approvals, even without discernible effects on 

traditional hard outcomes such as hospitalizations and 

mortality.

Although FDA had been informally leaning in this 

direction for years, the formal statement was long over-

due. Patient adherence to HF drug therapies is no-

toriously poor, hovering around 50%2, and generally 

worse when side effects appear, or symptoms fail to 

adequately subside. Yet HF carries an enormous health 

and economic burden. It’s the top global cause of hos-

pitalizations for patients older than 65 years and costs 

$108 billion a year to manage worldwide.3

About 85% of hospitalized patients suffer from an 

acute HF event at least once, and 43% of patients are 

admitted to the hospital at least four times. Recent data 

from the CHAMP-HF registry demonstrates that fewer 

than one in four patients with heart failure with reduced 

ejection fraction (HFrEF) are on guideline directed medi-

cation therapy (GDMT), and only 1% are receiving target 

doses of medications.

Currently, no therapies have yet been shown to de-

crease mortality and hospitalization risk in patients with 

HFrEF. Although these patients experience a significant 

drop in functional capacity and quality of life, those 

outcomes have not yet been incorporated as endpoints 

within a regulatory pathway for drug approvals, mostly 

due to a lack of consensus around which improvements 

would be clinically meaningful. 

Technology improving research pace, cost
To help move closer to a consensus on measuring qual-

ity of life in patients with HF, a new, FDA grant-funded 

collaborative research project is under way by the Yale 

University-Mayo Clinic Center of Excellence in Regula-

tory Science and Innovation (CERSI) and Biofourmis. 

The study leverages Biofourmis’ digital therapeutics 

platform for data collection and analysis. The goal of 

the research is to demonstrate the feasibility and reli-

ability of identifying patient-centric endpoints based on 

monitoring data from 150 recently discharged patients 

with HF over a 60-day period, and aligning those with 

traditional outcomes.

Historically, such monitoring was a costly or time-

consuming process. For example, although functional 

status can be objectively measured by peak exercise 

oxygen consumption (Vo2), it is difficult and impractical 

to implement in large clinical studies, especially in an 

ambulatory real-world setting. Patient-reported out-

comes (PROs) are useful to record and quantify symp-

toms, but are also cumbersome and impractical, since 

significant resources are required to contact patients 

and administer questionnaires. 

It is also particularly difficult to record patient-re-

ported data and correlate it with physiologic signals; 

and using traditional methods, this cannot be done in 

real time.

Fortunately, technological advances in wearable 

biosensors, remote patient monitoring, predictive ana-

lytics, and consumer-facing apps have now enabled 

investigators to efficiently capture and analyze both 

physiologic biomarkers and PROs, and find associations 

between the two—in a fraction of the time and cost 

of traditional clinical trials. From participants’ homes, 

these technologies can capture and integrate data from 

disparate sources reflecting functional status, symp-

tomatology, and perceived quality of life, potentially 

Why and how FDA is funding a digital biomarkers study that 
centers on quality of life for patients with heart failure.
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serving as surrogate endpoints for the approval of new HF therapeu-

tic treatments.

Accelerating research through mobile
The CERSI study relies heavily on these advanced technologies to re-

motely deliver continuous, near real-time information. To capture the 

multiple physiology biomarkers and physical activity, patients wear two 

biosensors: a medical-grade device called Everion worn on the arm, 

and the consumer smartwatch Apple Watch Series 4. Together, the 

sensors monitor participants’ electrocardiogram, heart rate, respiration 

rate, activity intensity, 3-axis accelerometer, and sleep.

Data is collected through the Biofourmis BiovitalsHF platform, which 

is sensor-agnostic and uses advanced machine learning to derive doz-

ens of physiology biomarkers. Using the Biofourmis Biovitals Analytics 

Engine, investigators can identify decompensation by detecting subtle 

physiologic changes from a participant’s personalized baseline—which 

means interventions can occur two to three weeks earlier than they 

would have otherwise, potentially preventing a major medical crisis. 

These predictive analytics also compute additional key matrices/de-

rivatives, such as activity classification, posture, sleep analysis, heart 

rate variability analysis, and others. 

At their homes, patients use the BiovitalsHF patient-facing com-

panion app for syncing physiology data from sensors, responding to 

quality-of-life questionnaires, and recording their electronic patient-

reported outcomes (ePROs). 

The CERSI study participants were recruited from two hospitals by 

their physicians, who asked if they were interested in participating in 

research to monitor their physiology, functional capacity, and quality of 

life. Participants had all been hospitalized with a primary or secondary 

diagnosis of acute decompensated HF, which included at least one of 

the following symptoms: shortness of breath, orthopnea, or edema. 

They were assured that enrollment would not impact their care nor 

take away from the standard post-discharge follow-up visits. 

Participants were then contacted by a research assistant (RA), who 

discussed the specifics of the study, obtained a signed consent and 

authorization form, and then helped participants create and activate 

a personalized account that would be accessed through their smart-

phone. The RA also trained participants to use and connect their wear-

able biosensors to the Biovitals smartphone app, how to use the app, fill 

out questionnaires, and perform the six-minute walk test, which is one 

of the tools used in the study to measure functional status. Vo2 tests 

were also performed, but only during monthly scheduled clinic visits. 

Collected ePROs include information about HF symptoms and 

validated quality-of-life scales such as the Kansas City Cardiomyopathy 

Questionnaire, Profile of Mood States, and general questions about the 

participants’ well-being. HF medication adherence data also are col-

lected using the smartphone app and reviewed by an RA who contacts 

participants with low adherence rates. The app plays a role in adher-

ence by reminding participants to complete their ePROs and to sync 

their biosensors with the app. In addition, the study design includes 

monthly phone contact with all participants to document their health-

care service utilization, as well as a short close-out questionnaire at 

the conclusion of their monitoring.

A new direction for clinical trials
As of this writing, the CERSI/Biofourmis study results are currently 

under review, so results cannot yet be divulged. The research team 

has been very encouraged by the preliminary data, especially regard-

ing the efficiency of the mobile health technology in collecting and 

analyzing data.

The CERSI/Biofourmis study marks the start of great potential 

for clinicians and pharmaceutical companies to change the way 

the effectiveness of certain drugs is evaluated—and not just for HF 

patients, but for many other conditions in which quality of life is im-

portant, such as pain, oncology, and chronic obstructive pulmonary 

disease (COPD). As FDA points out in its draft guidance: “The type of 

evidence of effectiveness needed to support the approval of drugs 

to treat heart failure does not differ from the evidence needed to 

support the approval of drugs intended to treat other conditions: 

substantial evidence demonstrating that the drug improves how a 

patient feels, functions (i.e., symptomatic or functional improve-

ment), or survives.”4

As evidenced by this study and other research that is occurring 

across the world, we have entered into a new era in clinical trial 

design that encourages patient engagement and values quality of 

life—not just hard outcomes such as hospitalization and mortality. 

By leveraging wearables with high patient adherence rates, predic-

tive analytics, and engaging patient-facing technology, researching 

and improving patient-centric outcomes is now significantly more 

feasible for investigators—and more satisfying for participants.

This CERSI/Biofourmis research has the potential to advance regu-

latory science and inform how novel digital therapeutics may be lev-

eraged in the future to evaluate patient-centric outcomes that could 

serve as the basis for approval for therapies treating HF and other 

conditions. In addition, because these endpoints can be identified 

more quickly than hard outcomes, this approach could potentially 

decrease drug approval times for certain drugs—by as much as one 

to two years. These potentially shorter approval times could not only 

bring much-needed drugs to market more quickly, it would also de-

crease R&D costs.
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Updates on Drug and Device 
Regulatory Reform in China
Lizuan Chen, Yumin Li, Chunyan Liu, Daniel Liu

Under updated regulatory environments with ex-

panding the reformation of the investigational new 

drug (IND)/new drug application (NDA)/biologics 

license application (BLA) review and approval system, 

as well as in encouraging developmental innovations 

in drugs and medical devices, drug administration law 

of China has been significantly amended—followed by 

active implementation of updated regulatory measures 

taken by regulatory authorities. The results have been 

positive. The Chinese pharmaceutical industry is entering 

its best era of drug R&D, in which clinical trial manage-

ment systems have been continually improved, the re-

view and approval process of drugs and medical devices 

have become increasingly simplified and efficient, and 

the responsibilities of all stakeholders are more stream-

lined with International Council for Harmonization (ICH) 

specifications in product life cycle management. 

Since the official stipulation Opinions on Deepening the 

Reform of Review & Approval System to Encourage Innova-

tions in Drugs and Medical Devices1, jointly issued by the 

General Office of the Central Committee of the Communist 

Party of China and the General Office of the State Council 

in October 2017, China has accelerated reformation of clin-

ical trial management, including the IND/NDA review and 

approval process, requirements of innovative and generics 

drug development, and the nation’s relevant technical sup-

port capabilities. Some of ICH’s efficacy (E) and multidisci-

plinary (M) series guidelines have been directly adopted by 

the National Medical Products Administration (NMPA) and 

the Ministry of Science and Technology of China (MOST) as 

new regulations or guidelines.

Recently, the National People’s Congress of China ap-

proved further revision to China’s Drug Administration 

Law (DAL) to rationalize the infrastructure of drug ad-

ministration and consolidate the remarkable outcomes 

obtained in recent years in China. The amended DAL, 

published in August, is the fundamental law for drug 

administration in China. The last DAL was issued in 2015. 

The newly revised DAL was set to be implemented on 

Dec. 1,2 to adapt new regulatory requirements as a result 

of China becoming an ICH regulatory member. Those 

include requirements in such areas as marketing author-

ity holder (MAH) and management of drug safety gover-

nance systems. The updated DAL may help deliver legal 

guarantee on the ongoing measures and outcomes since 

the reformation, and continue to encourage the develop-

ment of innovative drugs and medical devices in China.

This article presents the significant changes and cur-

rent requirements in processing IND/NDAs for drugs and 

medical devices.

Reforming the IND/NDA review 
and approval system

Simplifying processes

The newly revised DAL cancels three administrative 

approval items—drug clinical trial institutions certifica-

tion, good manufacturing practice (GMP) certification, 

and good storage practice (GSP) certification.3 The cer-

tification system of a drug/medical device clinical trial 

institution is adjusted to a filing on record management; 

the GMP and GSP certifications are changed to network 

verification, which simplifies the approval process and 

correspondingly increases applicants’ responsibilities for 

their own management.

Another significant change is to use a tacit approval 

system after an IND application for an innovative drug 

is received by NMPA in 60 days, instead of the previous 

paper approval process, and a regulatory filing on record 

management for bioequivalence tests for generic drugs, 

Outlining the nation’s key changes and current requirements 
in processing investigational and new drug applications. 
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instead of the paper approval process.4 These changes will greatly 

shorten the IND approval timeline, accelerate the clinical develop-

ment process, and improve efficiency of resources. 

The review and approval system of active pharmaceutical ingredi-

ent (API), excipients, packaging materials, and containers is changed 

from individual approval to joint approval with pharmaceutical 

preparations.5 When API and drugs are reviewed respectively, a lack 

of comprehensive evaluations of efficacy, safety, and quality control 

specifications might cause product quality issues. The joint approval 

system renders manufacturing enterprises more responsible for drug 

quality, as well as with API, excipients, packaging materials, and con-

tainers suppliers. This should improve the level of the manufacturer’s 

quality management system.

Legitimation of priority review and approval

For drugs targeting unmet medical need, such as prevention in major 

infectious diseases, rare diseases, and pediatric uses, DAL encour-

ages a green light for a priority review and approval with assorted 

policy, economic, and technical supports. These measures will pro-

mote the progress of independent R&D, accelerate marketing, and 

increase the market share of new drugs from domestic enterprises. 

Also, the priority review and approval measure will be beneficial for 

China in relation to new drugs being developed overseas. In 2018, 

NMPA issued Guidelines for Accepting Data from Overseas Clinical 

Trials of Drugs,6 recommending that national regulatory authorities 

grant priority review approval for those innovative or generic treat-

ments being tested in whole or in part outside the country that are 

targeting unmet medical need. 

Meanwhile, DAL will permit the establishment of a conditional 

NDA approval system for drugs targeting serious life-threatening 

diseases that are without effective current treatment, and for drugs 

urgently needed for public health. The MAH of such conditionally 

approved products must take full responsibility in implementing 

corresponding risk management measures and complete relevant 

research as required within a prescribed timeframe. If the research 

is not completed or the favorable benefit-risk ratio not proven within 

the required time limit, the conditional approval will be withdrawn. 

The goal of this new system is to deliver urgently needed drugs to 

patients as soon as possible. 

MAH adjustments

Drug safety is a chief concern for public health. Therefore, a MAH 

has regulatory management liability to follow essential principles in 

the life cycle of drug process control, from R&D and manufacturing 

to use of therapy in real-world settings. The newly revised DAL fur-

ther shapes MAH responsibilities for quality and safety management 

in a drug’s life cycle.

MAH system

In June 2016, the State Council of China initiated a pilot project for 

MAH systems.7 The newly revised DAL stipulates that China officially 

implement a MAH system with specific requirements in drug man-

agement. The new MAH system has two important aspects. First, 

the affiliation and obligation of the MAH‘s intellectual property are 

established to encourage innovation; second, the main body of MAH 

responsibility is clarified, to integrate administrative duty, civil duty, 

and criminal law duty into one, with the goal of improving drug qual-

ity and safety.

Drug traceability system

The newly revised DAL stipulates that the regulatory authority has 

to establish a drug traceability system with uniform traceability 

standards to facilitate information exchange among stakeholders. 

The goal of the system is for a qualified drug to be mapped with a 

relevant traceability code to prevent counterfeit and inferior drugs 

from markets via illegal channels, and to make drug recalls faster and 

more accurate.

To establish a drug traceability system, NMPA has issued a recent 

series of standards;8,9 for example, Basic Technical Requirements for 

Vaccine Traceability Data Exchange.

Pharmacovigilance system

The updated DAL stipulates that the MAH set up a pharmacovigi-

lance system to monitor, identify, evaluate, and report drug adverse 

events or any harmful reactions. In implementing a pharmacovigi-

For drugs targeting unmet medical 
need, such as prevention in 
major infectious diseases, rare 
diseases, and pediatric uses, 
China’s Drug Administration Law 
(DAL) encourages a green light 
for a priority review and approval 
with assorted policy, economic, 
and technical supports.
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lance system, the MAH must establish a risk management plan, as 

well as a development safety update report (DSUR), and conduct 

postmarketing evaluations with the issue of periodic safety update 

reports (PSURs) annually. 

Having joined the ICH regulatory board in 2017, China has been 

encouraged to follow up with ICH E2 principles and standards. In 

January 2018, NMPA stated in a notice10 that China would gradually 

implement five basic ICH guidelines related to adverse drug reaction 

in four stages.

Punishment for violations
The newly revised DAL fully implements stricter requirements on 

drug standards, supervision, and violations to ensure public safety. 

Severe punishment is mainly reflected in the following aspects: 

augmentation of penalties to offenders in terms of property and 

qualifications, the addition of penalties in terms of personal freedom, 

and civil liability system. For example, the penalty for a person or 

party responsible for a counterfeit or inferior drug is being prohibited 

to engage in a drug-related field from a 10-year probation period to 

life-long ban. For enterprises that are seriously violating the law, the 

statutory representative, principal person in charge, and other liable 

personnel of the enterprise shall also be punished.

Human genetic resources system reform
Any foreign-related pharmaceutical enterprise, including a CRO, 

now must go through a filing in a records system for clinical trials 

to be conducted in China. This requirement is essentially based on 

the National Regulations on the Management of Human Genetic Re-

sources, released by the State Council in late May. Compared to the 

Interim Regulation on the Management of Human Genetic Resources, 

promulgated in 1998, this revised regulation contains the most im-

portant change regarding establishment of a record-filing system 

for international collaborative clinical trials. This applies to any NDA-

related clinical trials, even those not involved with exportation of hu-

man genetic resources from China.

Aligning standards
Since 2017, NMPA has been making efforts to accommodate ICH 

standards and requirements, and continuously strengthening mea-

sures to improve drug and medical device administration systems, to 

boost the science and efficiency of regulatory review and approval, 

and encourage the Chinese pharmaceutical community to integrate 

internationalized processes. Focused on public health and safety, 

China will continue to promote drug and medical device regulatory 

reform and strive to implement high and international-scale stan-

dards and requirements.
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Submission Considerations for 
Orphan Product Programs 
Rob Woolson, Kevin Barber

In developing drugs to treat or prevent rare diseases, 

the overall challenge is designing and executing an 

efficient, effective development program while edu-

cating stakeholders, including FDA, about the disease 

or condition, the patient population, and appropriate 

endpoints to assess clinical benefit. The scientific and 

medical knowledge about a rare disease may be lim-

ited compared with more common diseases, with no 

clear development pathway and likely no clear clinical 

outcome measures and efficacy endpoints. Preliminary 

development may be hampered by a lack of appropriate 

animal models and the need to identify new biomarkers.  

To conduct clinical studies, sponsors must understand 

how to identify patients, and often must expand clinical 

studies globally to recruit subjects in widely dispersed 

rare disease populations. Roughly half of orphan dis-

eases occur in children, which means that companies 

must also address pediatric considerations.

These unique aspects of rare disease drug develop-

ment programs carry through into unique challenges 

and considerations for the preparation and submission 

of the marketing application—a new drug application 

(NDA) or biologics license application (BLA)—to FDA for 

the treatment and proposed orphan indication. Inher-

ently, based on more limited data, the marketing ap-

plication for a drug to treat a rare disease must present 

a cogent and comprehensive rationale for seeking ap-

proval from FDA. 

To support the benefit-risk profile of the drug, the 

marketing application must include full consideration of 

all relevant aspects of the disease and its natural his-

tory, appropriate definition of the patient population 

being treated, the strengths and limitations of the clinical 

outcome measures and efficacy endpoints, justification 

for the use of any biomarkers as surrogate endpoints, 

and sufficiently robust analyses of the limited available 

clinical data, relying in many cases on historical controls.

FDA regulatory landscape for rare diseases
There was a time when rare diseases were seldom con-

sidered for new therapies because of the risk that even 

an approved therapy wouldn’t be sufficiently profitable 

because of the limited market. To stimulate the devel-

opment of drugs for small populations that desperately 

needed them, Congress and FDA took steps to stimulate 

development, beginning with the Orphan Drug Act of 

1983, which created financial incentives to encourage 

companies to develop new drugs for rare diseases. The 

Federal Food, Drug, and Cosmetic Act defines a rare 

disease as a disease or condition that affects less than 

200,000 persons in the U.S.

The overall success of the Orphan Drug Act is borne out 

by the fact that the number of orphan products in develop-

ment has grown substantially in recent years. In 2018, the 

majority of novel drugs approved by FDA were for orphan 

indications (34 of 59). Over the past four years, FDA has 

granted well over 300 new orphan-drug designations each 

year, including 476 during 2017 and 337 during 2018, and 

this trend shows few signs of slowing.

To support sponsors in developing drugs to treat rare 

diseases, FDA issued two draft guidances focusing di-

rectly on aspects and issues that should be considered 

for rare disease drug development. In January 2019, 

FDA issued the updated draft guidance Rare Diseases: 

Common Issues in Drug Development, to assist spon-

sors in conducting more efficient and successful drug 

development programs for the treatment or prevention 

of rare diseases. In March, FDA also issued the new draft 

guidance Rare Diseases: Natural History Studies for Drug 

Development, to help inform the design and implementa-

Examining the unique aspects involved in preparing and submitting 
marketing applications for proposed treatments for rare disease.  
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tion of natural history studies that can be used to support the devel-

opment of drugs to treat rare diseases.

One critical point that sponsors must keep in mind is that the 

Orphan Drug Act did not create a statutory standard for approval of 

orphan drugs that is different from the standard of approval of prod-

ucts for common conditions. FDA still needs substantial evidence 

of the drug’s effectiveness as well as sufficient safety information 

in order to assess the benefits and risks of the drug in treating the 

rare disease. As a reminder to industry, this point is stated explicitly 

up front in the FDA rare disease guidances. Sponsors must gener-

ate sufficient data to support approval of the treatment, including 

evidence of effectiveness and safety from appropriately designed, 

adequate, and well-controlled clinical studies.

However, as noted in the guidances, the regulations do allow FDA 

to exercise appropriate scientific judgment when determining the 

type and amount of data required for an individual drug development 

program. Historically, the agency has demonstrated considerable 

flexibility in working with sponsors in the development of rare dis-

ease product candidates.

In addition to the R&D incentives included with an orphan-drug 

designation (tax incentives, increased exclusivity, eligibility for grants, 

and exemption from paying prescription drug user fees), many seri-

ous or life-threatening rare diseases are also eligible for one or more 

of the expedited development and review programs offered by FDA. 

This option was described in the agency’s guidance Expedited Pro-

grams for Serious Conditions—Drugs and Biologics, issued in May 

2014. For example, orphan products to treat serious or life-threaten-

ing diseases may qualify for FDA’s breakthrough therapy designation 

if there is sufficient preliminary evidence indicating that the product 

may demonstrate substantial improvement over existing therapies. 

Breakthrough therapy status provides increased support from FDA to 

attempt to accelerate the development timeline, including more in-

tensive guidance along with organizational commitment from FDA to 

aid the sponsor during development, and opportunity for rolling sub-

mission and review of the marketing application. Drugs and biologics 

that are eligible for the accelerated approval program may be able to 

use a surrogate endpoint such as a biomarker that is considered likely 

to predict clinical benefit, rather than a clinical outcome, which can 

significantly reduce a product’s development timelines.

Orphan products may also qualify for priority review, for an in-

dication where no adequate therapy exists or where the product 

provides a major advance in treatment. Note that compared to other 

mechanisms, seriousness of disease is not a factor. FDA has com-

mitted to review 90% of NDAs and BLAs with priority review status 

within eight months, compared to 12 months for a standard review.

The regenerative medicine advanced therapy (RMAT) designation 

is available to cell therapies, therapeutic tissue engineered products, 

human cell and tissue products, and gene therapies that are in-

tended to treat a serious or life-threatening disease or condition and 

have preliminary clinical evidence that the product has the potential 

to address unmet medical needs. Many of these types of products 

target rare diseases. As described in FDA’s guidance Expedited Pro-

grams for Regenerative Medicine Therapies for Serious Conditions, 

issued in February, the regenerative medicine advanced therapy 

designation provides many of the same benefits as breakthrough 

therapy in what may be a less burdensome pathway.

Since many rare diseases impact children, sponsors developing or-

phan products need to be very familiar with FDA pediatric regulations 

and guidance. Testing drugs in these populations have unique chal-

lenges, including ethical and safety considerations. To facilitate clini-

cal development in pediatric rare diseases, FDA issued the guidance 

Pediatric Rare Diseases—A Collaborative Approach for Drug Develop-

ment Using Gaucher Disease as a Model, which discusses possible 

approaches to enhance efficiency in these development programs.

Data needed to support marketing application
In the expedited programs guidance noted, FDA “acknowledges that 

certain aspects of drug development that are feasible for common 

diseases may not be feasible for rare diseases.” This reinforces the 

agency’s intent to exhibit an appropriate degree of flexibility in as-

sessing what data are required to approve a new drug for a rare 

disease. However, the scope of data needed to gain approval of a 

new orphan treatment is still extensive, with some aspects unique 

to rare diseases, such as focusing on the condition’s natural history 

as a core part of the development program, and the need to explore 

clinical outcomes assessments to identify appropriate clinically 

meaningful endpoints for what is likely a novel indication.

An important tool to utilize early in development is the target 

product profile (TPP). Preparing a TPP as a roadmap through de-

velopment will greatly assist in identifying what data and informa-

tion need to be collected or generated throughout development to 

achieve the goal of product approval. 

Understanding the natural history of the disease
Understanding and defining the disease state is critical in develop-

ing a therapy for a rare disease. As highlighted in FDA’s guidances, 

natural history studies are essential to inform every stage of de-

velopment, from discovery to the design and conduct of adequate 

and well-controlled clinical studies to the marketing application. For 

many rare diseases, the actual mechanistic etiology of the condition 

is not understood. Natural history studies, which can be run con-

currently with early preclinical development of a drug, will assist in 

defining the disease population, and data from these studies will aid 

the sponsor in selecting outcome measures and driving the design 

of clinical studies with the right clinical efficacy endpoints. It also 

provides greater understanding of what is needed for the duration 

of patient treatment and follow-up. Coupled with nonclinical studies, 

natural history studies can help identify biomarkers, which may later 

be needed as surrogate endpoints. Establishing a historical database 

from a well-designed prospective natural history study can advance 

the clinical development of the product by serving as historical con-

trols in later development where placebo controlled studies may 

either not be possible or ethical.

FDA’s draft guidance states that a natural history study defines 

“the course a disease takes in the absence of intervention in indi-

viduals with the disease from the disease’s onset until either the 
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disease’s resolution or the individual’s death.” In general, there are 

two types of natural history studies—prospective and retrospec-

tive. Retrospective studies rely on data from patient evaluations that 

have already occurred and can contain information from published 

studies, experience from disease experts, and data collected directly 

from patients. Prospective studies specify a data collection plan 

and then evaluate patients. Retrospective studies are often a good 

source of preliminary information, but may contain data issues that 

make them less useful than a prospective study. Additionally, the 

guidance outlines the potential utility of data and information from a 

natural history study to provide an untreated external control group 

for use as a comparator in a clinical study, with careful planning and 

assessment to address, for example, selection bias.

Nonclinical studies
In general, the requirements for a nonclinical development program 

for a drug to treat a rare disease are the same as the requirements 

for a nonclinical program targeting a common disease. The same 

regulations and ICH/FDA guidances and requirements apply, regard-

less of the size of the population, and there are no specific nonclini-

cal guidance documents from FDA focused on rare diseases. Given 

the complexity of these conditions, there is potential for more com-

plex preclinical development programs. Because rare diseases may 

not be as well understood, nonclinical studies may be used to better 

understand the mechanism of action and pharmacology of the drug 

in question. Gene therapies and cell therapies often require more 

complex nonclinical studies. Another challenge is that some rare dis-

eases may not have existing animal models. 

Clinical studies
As previously stated, despite the small patient populations for rare 

diseases, FDA still needs substantial evidence of efficacy from ad-

equate and well-controlled clinical studies of the product and indica-

tion to meet the statutory standard for approval. Although FDA can 

exercise its scientific judgement and exhibit flexibility in the develop-

ment of an orphan product, it falls on sponsors to engage the agency 

early and throughout the development program. This helps achieve 

alignment regarding study designs, endpoints, and the totality of 

efficacy and safety data required to support review of a marketing 

application. Some important clinical study considerations that are 

relatively unique to rare disease include:

• Making the most of a limited/rare patient population, 

which may mean expanding the geographic footprint 

of the studies in order to recruit subjects globally.

• Competing programs trying to utilize the same small popula-

tion can lead to FDA recommendations based on what it thinks 

is best for the population, including steering toward drugs that 

have the best chance of success based on available data. 

• Leveraging information from natural history studies to de-

sign the right studies with the most appropriate controls.

• Using patient reported outcomes (PROs) for both 

safety and efficacy can help identify endpoints 

that will be truly meaningful to the patient.

The right data analysis approach is critical as well. To that end, it’s 

important to engage with statistical experts who understand histori-

cal controls, appropriate techniques such as propensity score match-

ing, data integration, and FDA expectations with regards to safety and 

efficacy analyses in limited populations.

The marketing application
The NDA/BLA is the culmination of the entire development pro-

gram, incorporating all data and taking into consideration all guid-

ance and feedback from FDA. A well-prepared marketing applica-

tion tells the rare disease story and provides a clear and compelling 

explanation of the benefit-to-risk ratio of the drug and why it should 

be approved.

Given the relatively limited clinical data resulting from a rare dis-

ease development program compared to a more common disease, 

particular attention must be paid across the important components 

of the application. These include the integrated summary of safety 

(ISS), integrated summary of efficacy (ISE), clinical overview with the 

benefits and risks conclusions in Module 2.5, and proposed labeling. 

Use the ISS, ISE, and clinical overview to tie together the natural his-

tory of the disease, patient perspectives, clinical outcomes assess-

ments and efficacy endpoints with support from nonclinical data 

regarding mechanism of action and pharmacology.

Use the TPP and a structured benefit-risk assessment approach 

to develop key messages from specific conclusions based on the 

evidence and uncertainties for the disease condition and the cur-

rent treatment options, benefits and risks of the new drug, and risk 

management. No detail is too insignificant; for example, for small 

patient populations, a single serious adverse event could be a key 

safety signal that merits close attention in the application. If the 

TPP is being updated as a guide for collecting and analyzing data 

throughout development, the TPP along with conclusions from the 

benefit-risk assessment will provide the basis for the proposed 

product labeling.

Global clinical studies are common in rare disease drug devel-

opment, and the acceptability of foreign clinical data should be 

addressed in these cases. Differences in intrinsic and extrinsic 

factors, including ethnic factors and standard of care, need to be 

assessed to justify extrapolation of foreign data to the U.S. patient 

population.

Document all critical agreements with FDA and explain how key 

agency concerns and considerations have been addressed. Provide 

all appropriate requests for waivers and deferrals for nonclinical and 

clinical studies, based on prior discussions with FDA, and include de-

tails of any preliminary agreements regarding potential postmarket-

ing commitments. The agency has previously identified incomplete 

applications as a major problem area for orphan drug submissions, 

so prepare a detailed build list and a comprehensive refuse-to-file 

checklist to make sure nothing is missed.

 
Rob Woolson is Chief Strategist, Biostatistics and Data Stan-

dards for Regulatory Submissions; Kevin Barber, PhD, is 

VP, Regulatory Strategy and Submissions; both at Rho
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A CLOSING THOUGHT

As one of the first companies to develop vir-

tual clinical studies, Science 37 has had ample 

opportunity to explore this tension. Federal 

laws governing clinical research do not directly 

address vir tual studies; state telemedicine 

laws have only recently been settled. Thus, in 

building the legal framework to center research 

around patients, we’ve had to think carefully 

about innovating without of fending. I used 

to call this “bushwhacking”—cutting a path 

through a thicket of state and federal require-

ments. However, I’ve realized it ’s more like 

tracking—finding the path that’s already there, 

if you learn how to look.

Luckily, we’re not the only scouts. The Clinical 

Trials Transformation Initiative (CTTI), a public-

private partnership cofounded by FDA and Duke 

University, brought together numerous stake-

holders in four working groups to explore differ-

ent aspects of virtual studies; each produced a 

comprehensive set of recommendations (view at 

https://bit.ly/2qxdzOD). 

Together, these findings provide a detailed 

survey of the virtual study terrain and thoughtful 

guidance on how to navigate it.

Unclear precedent 
However, only by operating virtual studies can 

we address ground-level challenges. For exam-

ple, an investigator and any licensed providers 

working under the investigator’s supervision gen-

erally must be licensed in the state in which the 

study participant is located. So, if a participant is 

located in State X, both the investigator working 

with that participant via telemedicine and the 

mobile nurse providing home-based study ser-

vices must be licensed in State X. 

But what if the participant needs to go to 

State Y for several months? The mobile nurse 

may be licensed in State Y, and can provide ser-

vices there; but what if the investigator is not? 

Federal law does not address this question, nor 

do state laws typically go into such detail. Case 

law is unlikely to cover this instance. 

Solution-minded
Without clarity, we look to core principles: par-

ticipant safety, data integrity, and safeguard-

ing the licensure of the healthcare providers 

involved. In the example mentioned, we may 

determine that a sub-investigator can conduct 

the visits that take place in State Y, while the 

mobile nurse remains the same, provided that 

we have properly documented this arrange-

ment. Perhaps the participant returns to State X 

a few times during those months, and the visits 

are conducted then. Perhaps, in future studies, 

we ask participants about their upcoming travel 

so we can make the necessary arrangements 

in advance.

The solutions to these operational challenges 

don’t make for dramatic testimonials or flashy 

presentations, but they’re critical to making 

virtual studies work. In our experience, it takes 

courage, time, and an ironclad commitment to 

making research better for participants. 

We have surveyed the terrain and discerned 

a compliant path forward. Now, to bring clinical 

studies into the digital age, we actually have to 

walk it.

At a recent conference, a lawyer explaining blockchain stated: “Technology is 
advancing faster than it has at any point in history—and it will never move this 
slowly again.” Alongside that bewildering notion is the maxim that the pace 

of technological change always outstrips legal and regulatory change. The challenge, 
then, for cutting-edge companies in highly regulated fields is to keep any gap between 
our ever-changing work and the slowly changing governing laws as narrow and defen-
sible as possible. We can disrupt, but we can’t disregard.

Virtual Clinical Studies: Finding 
a Path to Execution

The regulatory path 
for virtual studies 
is nebulous and 
potentially difficult to 
navigate—finding a 
way forward requires a 
thorough understanding 
of the terrain and 
how to apply existing 
legal frameworks.

Laura Podolsky
General Counsel, Science 37
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