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Please note that this paper focuses on Apple’s ResearchKit capabilities. While its open source, ResearchKit Apps currently only run on iOS devices
(although projects exist which look to bring ResearchKit Apps to the Android platform). As such, we will use the Apple terminology throughout.

The cost of bringing drugs to market is spiraling out of control. The biggest driver of these costs is the
money spent on investigator grants for conducting clinical trials within the development cycle. While
biopharma has tried many ways to promote profitability, could hope be on the horizon in the form of the
now ubiquitous smartphone? Apple has created a platform of development tools that can revolutionize
the way you approach clinical research if you know how to tap into it. This white paper outlines the
pervasive industry profitability challenge, the promise of the virtual clinical trial, and the potential and
practical application of ResearchKit in the pursuit of helping you ‘Get Better.’

The Challenge
It is clearly not news that changes in healthcare are squeezing the biopharmaceutical industry. Clinical
trial and development costs are spiraling to ever higher echelons. Payers are demanding evidence based
outcomes research to allow medicines to achieve formulary list status. The legislative environment is
certainly not getting any simpler. Across the globe, more and more regulations are being created that
ultimately drive up the number of hurdles to be overcome. More hurdles mean more research and
money. And, to be fair it’s not just that regulators are adopting more stringent standards; it’s that they
too are looking increasingly for real world data to augment clinical efficacy. Janet Woodcock of CDER
notably talked about this in March of 2016. So as Tufts has identified, all of us are seeking richer and
richer datasets in an effort to better understand disease states as well as to better differentiate products
in the crowded marketplace. (See figure 1) Finally, the trend to personalized medicines -- which while
better for patients-- leads to smaller, specialized clinical and patient pools resulting in less efficiency and
higher per patient costs.

Figure 1
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So how do we combat this negative trend on net income? Our traditional method has been to focus on
the revenue side of the equation. We try to increase our hit rate. While this has been a workable plan
for a while it is clearly losing its potency as a solution. First, most of the low hanging fruit has already
been gathered. Almost any data you look at comparing the number of new molecular entities (NME) to
R&D spend will show you that spending is increasing at an exponential rate while NME growth has been
at best gradual. (See figure 2) Next, new technologies and medicines are inherently riskier. While more
“shots on goal” may be possible, the probability of success of those opportunities are becoming lower
and lower. Finally, as mentioned earlier regulations are doing nothing but expanding. Increasing our hit
rate does nothing to address this difficult reality.

Figure 2

So where do we look next? We turn to the cost side of the equation to address profitability. The most
expensive part of any drug development program are the clinical trials, and the most expensive piece of
the clinical trials are the clinical grants. Addressing inefficient patient recruitment, non-performing sites,
and the expenses associated with running sites and site visits are where companies are spending the
majority of their management efforts. But, are we really being effective here? Older limited systems
mean millions of dollars are being spent on clinical trial management systems (CTMS) and other business
intelligence (BI) tool suites trying to derive actionable business information from the process. In other
words, we are spending significant money trying to find incremental improvements. What some of the
leading thinkers have realized is that in order to truly maximize the value on the cost side we must
rework the structure and operation of the clinical trial from the bottom up.
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The REMOTE Study and Virtual Trials
In 2011, Pfizer embarked on what they called their REMOTE trial. The trial itself was a Phase IV safety
and efficacy study of Detrol LA, a treatment of overactive bladder. In addition to the clinical data Pfizer
wanted to test the ability of conducting a clinical study in which the patient would never be required to
visit an investigator site. The operations were planned as follows:
•

Recruitment, identity verification, screening questions, and informed consent were all conducted
online through a secure portal.

•

Instructional videos and 24/7 on-call support were only one or two mouse clicks away.

•

Clinical lab supplies and blinded study medications (or placebo) were sent directly to the
patient’s home.

•

Specimens (urine and/or blood samples) were collected either by a nurse during a home visit or
at a health care facility (coordinating center) near the patient.

•

Periodic self-assessments were completed on line by the patient through the investigator portal
and through a patient diary transmitted through a mobile device.

In building the study from the ground up, Pfizer was investigating a new way of conducting a trial, one
that would potentially realize major benefits. First, the thought was that this would significantly reduce
costs. As the patients were conducting much of the administrative work this would reduce the number
of administrative personnel needed at the investigator site. Also, by not having to physically travel to the
investigator site, in theory a single investigator could support the entire country. Next, it was thought
that this method would allow access to pools of patients who could never before participate in studies.
As the critical factor was access to the online portal it did not matter how remote a patient might be or
how limited their time or mobility might be. Finally, the overall convenience of the trial was so favorable
to the patient, Pfizer anticipated a favorable bump in recruitment and retention.
So how did this first foray into a “virtual trial” go? Unfortunately, Pfizer was forced to cancel further
enrollment in the study in May 2012. Of the planned 600 patients, the study ultimately only randomized
18 patients. This would seem like a resounding failure, but this is far from the whole story. While Pfizer
certainly did not get the Phase IV data needed to support Detrol, the virtual trial concept testing yielded
critical learning.
•

Pfizer concluded that “the [data] efficacy observed was consistent with the results from
conventional trials.” Although enrollment was very low, this conclusion is a crucial affirmation of
the viability of virtual clinical trials.

•

Video-based informed consent was openly lauded by federal agencies and investigational review
boards. Not only was it standardized across all patients, but simple self-check quizzes at the end
of the presentation could confirm the patient’s understanding of the information.

•

As much of the data was entered in real-time by the study subjects, EDC tools were able to
immediately review patient compliance and clinical safety signals.

•

As automated data edit checks were applied, Pfizer saw a significant drop in the number of data
queries per patient that required resolution.
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•

One key failure mode for the inability to enroll patients was determined to be related to Identity
verification. Patient subjects were asked to provide facts from their personal history that would
uniquely distinguish them (e.g., hospital in which they were born, year they graduated high
school, car model they owned in 1999, etc.) The assumption was that this data could be
validated by publically available resources to verify identity. Regrettably, this data was not as
available as anticipated resulting in automatic exclusion from the study.

•

Data entry checking was found to be unforgiving. Simple keying errors by the patient during
enrollment were unable to be corrected leading to lock-out from the study.

•

Lastly, even patients who successfully navigated the identity verification step were lost when
their enrollment e-mails guiding them to the next steps of the process were lost to email SPAM
filters.

An Introduction to Apple Kits
Remember this work done by Pfizer was five-years ago. What has transpired since is that companies and
solution providers have been looking for ways to make this virtual clinical approach more accessible.
Perhaps the most revolutionary tools to date have been created by Apple. In September 2014, Apple
released their first healthcare related “kit,” HealthKit. HealthKit is a framework that centralizes data
storage of personal health information. It enables mobile applications (apps), software, and sensor
systems to share data and fitness information across platforms. As a simple example, let’s say you love
wearing your FitBit wrist band when you work out, but you also like the data visualization tools of the
Health app that came included on your new smartphone. HealthKit makes it possible for your FitBit to
share data with iOS-based apps. Whether FitBit wishes the user to take advantage of this ability or not is
another question that will likely be resolved by the demands of the market place, but for now know that
this is a capability that exists. Perhaps more impressively, HealthKit also includes a taxonomy developed
to normalize health data – including some elements which could be leveraged by devices which don’t
even yet exist. So while the HealthKit app itself is quite impressive, its real value may lie in its ability to
integrate now and in the future behind the scenes.
Next in Apple’s tool arsenal came ResearchKit in March of 2015. (See figure 3) Technically speaking,
ResearchKit is an open source platform which enables researchers to execute observational studies. It
provides automation of the critical steps to conducting a virtual clinical trial directly through an iPhone.

figure 3
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•

It has the built in functionality of managing informed consent and any change management
related to re-consenting. It automates the delivery of informed consent content through written
and video mediums and as mentioned has the beneficial ability to challenge patient
understanding through simple quiz features.

•

Identification verification steps have the ability to use the security features of the iPhone (i.e.,
password and finger print identification) to promote positive confirmation.

•

It systematizes the protocol so that the subject must provide valid data entry or procedural input
before the app will allow the patient to proceed. Thus far, the direct patient input has been
rudimentary (e.g., surveys, six-minute walking tests, two-finger tap tests, etc.,) but the potential
may only be limited by our imagination.

•

Through HealthKit it enables the direct gathering and aggregation of structured patient data from
a variety of sources including: direct patient input, wearable sensors, lab reports, etc.

The benefits from a platform like Research Kit in enabling a virtual trial environment should be obvious.
In addition to the benefits already talked about with virtual trials ResearchKit is deriving even more. The
biggest challenge in medical research is finding and recruiting study participants who are willing to
consent to the often onerous requirements associated with being a study participant. The sheer number
of iPhone users around the globe means that apps constructed with ResearchKit can access patients and
gather a richness of data in quantity and at a quality never before dreamed possible. Stanford University
reported that over 11,000 people had signed up for a cardiovascular study they were sponsoring less
than 24 hours after ResearchKit was unveiled. This is accomplishment that would have taken 50 medical
centers an entire year to accomplish by using traditional recruitment approaches. And, if this example is
not impressive enough, consider the University of California San Francisco (UCSF) Stroke Study. UCSF in
partnership with developers is testing whether consumer devices can help detect atrial fibrillation
leading possibly to stroke. This is the largest stroke research study in history, and it is all enabled by
ResearchKit.
The final kit to mention is CareKit. Apple launched this tool in March of 2016. While ResearchKit is
investigative / research oriented, CareKit is the tool for the patient and providers to share and interact
with the data related to their medical conditions. It too is an open sourced software framework that
allows developers to create apps, but here the apps are focused on helping patients and caregivers track
and manage health care symptoms, treatment modalities, and the like. The concept is that the
information and data visualization available through the smartphone can actively involve the patient in
the management of the disease state and/or put them directly in touch with their care team when
needed. While not directly a research tool, the potential here for patient and provider engagement is
vast. Biopharma companies looking for ways to be legitimately patient-centric and to offer full health
care or disease state offerings would do well to explore the potential of CareKit.
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ResearchKit in the Real World
While the overall system has not yet been validated and is thus not yet “production ready” for the
purposes of filing a regulatory claim, there are and have been a number of “publication grade” studies
underway leveraging the technology. It should also be noted that the platform has not yet been used to
perform a multiple arm study (i.e., no patient randomization); nor has the regulatory path forward has
yet to be fully defined. The fact that the system is open source, however, should mean that it is only a
matter of time before someone works with the global agencies and ResearchKit to promote an
investigational claim. In the interest of illustration, the following are practical examples of where
ResearchKit has been used with success. This by no means an exhaustive list as the number of
applications continues to grow weekly. What should be clear from these examples however is the
potential and practicality of this virtual trial technology.

•

Parkinson’s Disease
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•

Autism
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•

Epilepsy
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•

Asthma

Page 9

•

Melanoma
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•

Diabetes

How to Engage with ResearchKit
The pieces needed to run a ResearchKit behavioral insight study are similar to those of a traditional
study. These are: a study protocol and sponsor, an ethical review by an IRB, the ResearchKit developed
app, a lead investigator, and patients. Most of the clients we have worked with have a very good grasp
on sponsoring studies and working with IRBs and investigator sites. What we have found that is very
new ground is not only the development of the app, but also determining the best way to maximize
patient awareness and recruitment. So while an app development partner is needed just hiring one is
not nearly sufficient.
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Keep in mind this is a nascent space for app developers. They are only just now learning what
biopharma is all about. There is substantial benefit in having an intermediary facilitate the interaction
so that the developer can learn to appreciate the criticality of the scientific and medical detail. There is
plenty the developer does not know it does not know. For example, what data will result in better
scientific outcomes as opposed to just more data that is inundating as it has to be cleaned, stored, and
analyzed? Or, while the software can provide very accurate identity verification, how do I maintain the
quality of the patients ensuring that they medically meet the defined inclusion / exclusion criteria?
It is just as important for the pharma client to understand some of the limitations and mistakes that can
be made when approaching this entirely new mindset. App developers are not yet skilled at advising
the process of running an effective virtual clinical trial. While they understand the tool, they don’t know
yet how to advise their clients against pitfalls. As an example, while it is Apple’s policy that health
related information is only every saved on a local device unless consent for transmission is granted by
the user, this is likely to be a place where one of the greatest strengths of capability is viewed by the
patient/consumer as a concern. The typical smartphone enabled patient is also an e-enabled, savvy
consumer. They understand the risks associated with data privacy. This is one place where industry
knowledgeable experts can help. In this example, pharma research itself is very strong in the area of
protecting patient data. Addressing European data privacy laws and HIPPA compliance requirements is
already central to a successful clinical trial. It will be the research experts not the developers who will
have the most persuasive arguments and know-how to get the concerned patient over consent
anxieties.
We also haven’t even scratched the surface of the new approaches needed for running effective virtual
trials. Entirely new methods are needed for finding and retaining a patient population engaged solely
through a smartphone and wearable devices. It is best to find someone who understands the new tools
and how to work with both investigator sites and patient communities. It is important not to forget the
interaction with the clinicians within this new paradigm. While the number of investigative sites
required may be significantly reduced with virtual trials, the importance of the interaction with the lead
investigator and other key providers and opinion leaders is paramount.
Finally, there are also fundamental business model concerns that must be addressed. While new E&M
billing codes such as 99490 open the door for sustainable telemedicine, allowing hospitals and clinics to
be reimbursed for the effort they spend to care for patients remotely, these have not yet been fully
adopted by all parties. As more payers become willing to reimburse for these codes the adoption of
technologies will dramatically increase. For now, there may be limits that needs to be fully understood.

Recommendations
Get started! A small-scale behavioral insight study is a great low-cost way to better inform trial design,
develop competency in running virtual trials, and receive recognition for patient centric innovations.
How often during development of a clinical trial plan do you wish you knew just a bit more about the
patients, their habits, or willingness to comply with treatment modalities? ResearchKit may be the
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answer to cheaply and efficiently gain this knowledge. Quickly armed with this information how much
stronger could your protocols and research outcomes be? Next, the explosion of wearable devices is on
the cusp of enabling more virtual trials that minimize the amount of time physically required in the
clinic. Neither of these things are going to happen overnight however. Both opportunities will only
manifest with practice and experience.
Fortunately, the barrier to exploring this capability is quite low. It does not require much money or
many resources. The part time participation for a few weeks of a clinician, a marketer, and a program
developer is likely all that is needed to set up the tool. Perhaps the hardest part will be coming up with
the important scientific / medical query to be studied. Also, while it may seem a bit unusual to mention
a marketing expert as a critical contributor to this new research channel, remember one of the greatest
advantages of ResearchKit is its direct access to the public. Do not underestimate the power and value
of sharing who you are through this medium. While there are and should be firm rules relative to
product promotion while conducting research, name recognition and association with patient centered
initiatives is likely. A marketing expert can help ensure consistency of message and image to a research
population that may well in the future become product consumers.
Early adopters will experience a significant competitive advantage. Not only will they be realizing the
value as stated, but they will also be firmly establishing this capability within their tool set and readying
themselves for the future. As from here, it is not a big leap to conduct a post approval commitment
study such as what Pfizer did with REMOTE. Somewhere down the road, validating the end-to-end
system and providing for randomization will ultimately deliver on the promise of a dramatically
different trial experience-- one which provides higher quality, lower cost, and richer data all while being
better for the patient. With the investment necessary to begin so low, there is no reason not to be
examining this capability.

Conclusion
Hundreds of millions of people around the world have a smartphone in their pocket. Each one is
equipped with powerful processors and advanced sensors that can track movement, take
measurements, and record information; functions that are perfect for supporting medical studies. The
promise of the richest data sets imaginable is enticingly within reach. Moreover, not only is the access
to this vast population powerful, but the potential to engage them in convenient and more cost
effective ways is the revolution waiting to happen. The ability to harness the virtual trial approach
where applicable will be a differentiator for the foreseeable future.
If you have any questions or comments, we would welcome your reaching out to us to discuss your
ideas. Our mission is to help the pharmaceutical industry. We hope through our outreach we have also
demonstrated that we have the knowledge and industry experience to help you to ‘Get Better’!

Page 13

