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Abstract

harmonised guidelines.

The COVID-19 pandemic has had a devastating impact on individuals and multiple aspects of our society including
healthcare and clinical research. The silver lining is that the pandemic also served as a catalyst for wider adoption of
innovative approaches in clinical research, notably the use of mobile or remote services, and digital technologies.
Regulators, clinical study investigators, clinical study participants, sponsors, and other stakeholders collaborated to
adopt measures that ensured safe participation in clinical studies whilst maintaining study integrity. In this article,
we propose a regulatory framework for assessing fit-for-purpose innovative approaches in clinical research based
on Roche/Genentech’s experience during the COVID-19 pandemic with the aim to inform and encourage broader
implementation of patient-centric and sustainable innovation in clinical research. Our goal is to contribute to ongo-
ing discussions on introducing innovative approaches in clinical trials and eventually the development of globally
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Introduction

The COVID-19 pandemic has had a devastating impact
on multiple aspects of our society including healthcare
and the conduct of clinical research [1-3]. It also led to
an unprecedented collaboration between regulators,
healthcare providers, sponsors, and other stakeholders,
to maintain patient access to clinical study medicines,
including COVID-19 treatments and vaccines. Many
health authorities introduced regulatory flexibilities in
order to address the urgent health concerns and to ena-
ble the clinical trial ecosystem to adapt to the realities
of the pandemic including lockdowns, shelter in place,
and other national mandates, whilst allowing vulnerable
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patients to continue or commence participation in clini-
cal studies [4, 5]. It was generally agreed that minimis-
ing potential exposure to infection whilst supporting
study participants to continue in a study or join a study
was of paramount importance. In order to achieve that,
various measures were explored by industry sponsors
including the use of mobile services, local labs, and digi-
tal technologies. Although such approaches had been
implemented in clinical studies to some extent prior to
the pandemic, the pandemic substantially boosted the
interest to introduce such innovative approaches in clini-
cal trials. Given that sponsors, including Roche/Genen-
tech, have now employed some of these approaches for
more than a year, it is important to reflect on how we can
prospectively introduce them in a more systematic way in
future studies beyond the pandemic with the overarch-
ing goal of improving the clinical trial experience of study
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participants. In this article, we have used the term “inno-
vative approaches” to encompass approaches which are
not routinely used in a typical clinical study.

At the onset of the COVID-19 pandemic, Roche/
Genentech developed an internal guidance by compil-
ing key considerations related to the implementation of
possible approaches in our clinical studies. This guidance
was intended to help clinical study teams assess potential
solutions that could be deployed to support our clinical
study participants. The guidance took into consideration
the regulatory flexibilities afforded by health authorities
across the globe. Our primary objective was to mini-
mise patient exposure to the SARS-CoV-2 virus whilst
enabling them to continue or initiate participation in a
study. Our second objective was to maintain the study
integrity. Introducing innovative approaches to an ongo-
ing study has limitations, some of which are discussed in
this article. Based on our experience from the pandemic,
we propose a regulatory framework to proactively and
strategically assess such options, so that end users can
develop fit-for-purpose sustainable approaches for clini-
cal trials beyond the pandemic.

Our intent is to contribute to ongoing discussions
on flexibilities introduced during the pandemic [6-8]
that could be maintained and/or expanded and to sup-
port global alignment on the use of such approaches in

Page 2 of 13

clinical studies. This will hopefully inform and encourage
broader implementation of patient-centric and sustaina-
ble innovation in clinical research and ultimately improve
the patient experience for better health outcomes.

Innovative approaches in clinical studies

Innovative approaches to reduce the need for study
participants to visit trial sites

During the pandemic, clinical trial teams evaluated the
different innovative approaches that allowed patients
to participate remotely in a trial and avoid going to the
trial sites. Various components of trial conduct can be
decentralised through different approaches, always keep-
ing the patient’s needs at the centre. Examples of innova-
tive approaches considered by Roche/Genentech teams
to allow patients across disease areas to continue or
commence participation in a trial during the pandemic
are presented in Fig. 1 and described in more detail in
Table 1. The patient needs and perspectives were the key
drivers in determining which approaches could be used
in each clinical study [9].

Key considerations to evaluate innovative approaches

in clinical studies
In order to support Roche/Genentech clinical study
teams to assess the appropriateness of innovative
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Fig. 1 Examples of innovative approaches considered during the pandemic. IMP, investigational medicinal product; PI, principal investigator
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Table 1 Description of innovative approaches considered
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Term

Definition

Mobile (home) nursing

Investigational medicinal product (IMP) home delivery

Home/local infusion services

Alternative laboratories and imaging centres
Mobile laboratory
Local laboratory

Local imaging centre

Digital health technologies to reduce patient visits to the trial site
Telemedicine/telehealth

Remote assessment of patients by the observer (i.e. traditional clinical
outcome assessment [COA] conducted remotely)

Remote data collection using digital tools for different purposes

Remote collection of physiologic data for remote patient monitoring
through DHT

Remote collection of outcomes data through DHT

Nursing services that visit the patient at home and can provide certain
activities described in the trial protocol. Possible activities may include drug
administration, blood draws, biological sample collection, drug account-
ability, physical exam and patient safety check.

IMP home delivery refers to courier services that transport the IMPs from
a site or a depot to the patient’s home or to a local facility (e.g. local phar-
macy).

Intravenous or subcutaneous administration of drugs or biologicals to an
individual at home or local infusion centre.

Laboratory that is either fully housed within or transported by a vehicle.

Local laboratories are located at the local investigator site or close to the
patient. They may not be a lab that the sponsor has an agreement with and
could be selected by the investigator based on their preference/experience
or patient location. The lab could be used to perform diagnostics/tests that
are required per protocol.

Located close to the patient and used to collect imaging that is required
per protocol.

Practice of medicine using technology to deliver care at a distance. A
physician in one location uses a telecommunication infrastructure (e.qg.
video or phone calls) to deliver care to a patient at a distant site. Telehealth
is the broader term to refer to technologies that provide care and services
at-a-distance.

Remote assessment of patients by the observer (i.e. COA conducted
remotely): performance outcome assessments (PerfOs), patient-reported
outcomes (PROs) and clinician-reported outcomes (ClinROs) can be evalu-
ated via telemedicine/telehealth. The assessment method itself cannot be
modified to be employed remotely, e.g. 6-min walk test can be adminis-
tered by a clinician using a video interface.

Digital health technologies (DHT) such as sensors and wearables can be
used to capture patient data remotely within a clinical study. The data
captured may be a measure of physiology, function and/or behaviour, e.g.
blood pressure (physiology), e-diary (behaviour), step counter (function)
and sleep tracker (function). The non-invasive monitoring devices can be
connected to a wireless network through Bluetooth, Wi-Fi or cellular con-
nection to transmit a patient's measurements directly to their health care
provider or other monitoring entity.

Remote monitoring devices (e.g. wearables, hand-helds, stationary in-home
monitoring and digital interfaces) can be used to measure the physiology
of patients. The devices can also apply algorithms to transform a patient’s
physiological parameters into a novel index or alarm that may aid a health
care professional in the diagnosis of a particular condition or disease
state/severity. Most use cases will fall under the medical device definition
(defined in local regulations) and be classified as Software as a Medical
Device (SaMD)/Medical Device Software (MDSW).

DHTs can be used to collect digital measures that can construct a COA or a
biomarker and be used as endpoints in trials.

COA clinical outcome assessment, DHT digital health technologies, HCP healthcare professional, IMP investigational medicinal product, PerfOS performance outcome

assessments, ClinROs clinician-reported outcomes

approaches in a specific study setting, we developed a list
of key considerations as summarised in Table 2. The goal
was to provide clinical study teams with a means to con-
sistently and reliably evaluate innovative approaches that
could be introduced in a study as alternatives to site vis-
its, whilst fully meeting the study participant’s needs and
being in compliance with regulatory requirements. The

considerations are structured according to the proposed
framework (see Fig. 3). Teams were asked to review the
table and consider relevant questions in relation to the
innovative approach considered.

In addition to specific guidelines issued by health
authorities (e.g. national health authorities, EMA) dur-
ing the pandemic, we took into account the existing
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Table 2 Considerations in assessing the appropriateness of specific innovative approaches in a clinical trial

CONTEXT

EVIDENCE

FEASIBILITY

Clinical context

Context of use
A. Related to the use of the innovative
approach

B. Related to the use of the final studly
results

Technical validation

Clinical validation

Regulatory

Data

Ethical considerations

- What are the patients'needs in this clinical context and disease setting?

+What are the site and healthcare provider's needs in this clinical context and disease set-
ting?

« Has the clinical context changed since the initiation of the study requiring the introduc-
tion of a new solution?

- Did a COVID-19 infection change the clinical context and risk for patients within their
primary disease?

« How will the innovative approach address the patient’s needs?
- Will the approach address an important gap in access or equity in care?
- Will the approach improve the patient experience in this study and is it feasible for this
patient population?
o Has this been confirmed with patients/and or caregivers?
- What are the benefits/downsides of using the approach for site/investigators/other
healthcare providers in the study?
- Will the innovative approach improve the site experience in this study?
o Has this been confirmed with the sites?
- Will the innovative approach address a key gap in operational challenges?

- What is the intended use of the study results? e.g. as proof of concept, or regulatory sub-
mission of the medicinal product and/or innovative approach.

- What data supports the use of the approach? i.e. are the data relevant and of adequate
quality?

+ Has the approach been validated both in this patient population and disease setting?

- What are the data gaps and mitigation steps?

- Is the level of validation appropriate for how the innovative approach will be used in the
study? And for the intended objective of the study?

- What are the benefits/downsides of using the solution for patients in the trial?

- What data show that it can be used safely in patients and that it performs according to its
specifications (if applicable)?

- If the approach encompasses the use of a technology, is it safe for patients to use it? i.e.
are there any risks associated with its use? Are there mitigation plans in place to ensure care
continuity?

+Is the approach and available documentation acceptable according to the local regula-
tions? And what regulatory actions are needed to support implementation?

- If digital tools are used, do they qualify as medical devices and do they have the required
national certification/clearances? (e.g. CE mark in EU, FDA clearance in the US)

- If the trial is already ongoing, does the incorporation of the approach need a protocol
amendment?

« Does the approach introduce any risks related to data privacy? e.g. data access to unau-
thorised individuals or identification of study participants.

- Does the approach support the collection of critical data to address the main objective of
the study?

+ Does the approach pose risks related to the collection of reliable, consistent and complete
data? i.e. any potential risks on the integrity of the study.

« Are there any specific legal considerations? e.g. General data protection regulation in

EU on data privacy. Are there any national restrictions on to use of the solution in specific
countries beyond regulatory?

- Is this technology collecting safety data? Consider the specific requirements.

+ Does the data collected follow the principles of FAIR (i.e. findability, accessibility, interoper-
ability and reusability) data?

- Are there any ethical concerns about the use of the approach and in particular, could it
enhance health inequity? e.g. introduces a technology that not all study participants have
access/familiarity.

+ Does the informed consent form give enough information on the approach and its use?
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Table 2 (continued)
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« Is the approach/technology compliant with the key international and national guidelines

(e.g. GCP) and regulations related to privacy, accessibility, monitoring and patient induce-

« Is the approach/technology consistent with the sponsor’s standard practices and standard
operating practices? If not, how will deviations be managed/recorded?

- What are the potential risks if the patient does not know how to use the approach?

- For approaches incorporating local labs/imaging, what are the related risks to data integ-
rity and avoiding bias? What risk mitigation measures can be implemented to reduce the

- If an external service provider will be used, what measures will be taken to ensure adher-
ence to sponsor procedures? e.g. clearly defined responsibilities within contracts with

- If local facilities are used, ensure collecting their certification and list of normal ranges (as

Compliance
ment?
impact on data integrity?
sponsor oversight.
applicable).

Operational

- How long (on average) would it take to implement this approach? For example, are con-

tracts with specific vendors already in place?

- Is the approach/technology easy to use by the site/investigator/patient?

«Is training required to deploy the approach? Who requires the training? (e.g. principal
investigator, patient, caregiver, nurses). Can the same training modules be used for all, or
do we need to develop specific training for each group? How much time is required to
organise the training? Is training available in the required languages?

« Can this approach be implemented in all sites and countries? Is there appetite and inter-
est from patients and sites in all countries? Can the approach be integrated into existing

systems?

- Can the approach/technology be widely deployed if necessary?

« Is there enough vendor capacity and coverage?

«Is special hardware needed to implement the approach, or can available hardware from
patients/sites (e.g. smartphone) be used?

« Can the study team procure and provide the hardware or other materials needed on
time? Can the materials/resources be sourced locally to accommodate potential global

supply issues?

- Is there a process to solve issues identified by patients with the hardware (e.g. call centre)?
+Is the approach cost-effective? What is the average cost (and cost model)? i.e. cost per
patient, per site and per study.

- If the approach is newly introduced into an ongoing study, how will the team document
its introduction? Will the data be flagged with regard to how it was collected (e.g. remote
collection of outcome data) to facilitate necessary sensitivity analysis? Can the change be
flagged within the case report form?

« Is there a way to monitor patient compliance through the study and a way to course cor-
rect if non-compliance is identified?

- Is the data collected through the approach/technology easily accessible for the study
teams to use and analyse? In what format? Can the data be integrated into company

systems?

- Are there any long-term considerations in deploying the approach? For example, what is
the impact on subsequent studies?
- Identify upfront the process for data flow to ensure integration into appropriate databases.

International Conference of Harmonisation (ICH) and
Good Clinical Practice (GCP) principles [4, 5, 10, 11] to
draft these considerations. The internal guidance was fre-
quently updated in response to the changing landscape
brought about by governmental restrictions and the
publication of national guidelines on regulatory flexibili-
ties. Representatives from different Roche/Genentech
groups (e.g. clinical operations, compliance, clinical sci-
ence, drug safety, regulatory, and digital experts) contrib-
uted to the guidance. A cross-functional COVID-19 task
force coordinated the collection of key challenges faced
by study teams as well as provided timely and consistent
guidance. Roche/Genentech shared their experience with
various industry representative bodies (e.g. BIO, EFPIA,

TransCelerate, and PhRMA) and non-profit organisa-
tions (e.g. Lungevity). These organisations provided real-
time feedback to regulators on both the challenges and
successes associated with the practical implementation
of the permitted flexibilities, which included some of the
innovative approaches mentioned above.

Roche/Genentech experience: select cases

Some of the innovative approaches explored and imple-
mented by Roche/Genentech teams during the pandemic
are captured in Fig. 2. We have summarised our experi-
ence based on a small number of cases which reflect
some of the operational challenges in implementing these
approaches in an ongoing study.
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Telemedicine

Telemedicine was the most widely used innovative
approach during the pandemic, particularly in highly
vulnerable participants, e.g. haematology, oncology,
and elderly patients, where there was a potential risk of
a hospital-acquired infection during a clinic visit. Some
teams used telemedicine when there was an institutional
directive in place preventing the study participant visit-
ing the site or when the study participant chose not to
come to site to avoid the risk of an infection. Implement-
ing telemedicine in ongoing studies required amending
the study participant’s informed consent form to allow
its use. Telemedicine was often used to discuss study
participant’s health status, adverse events experienced,
and study-specific information. The majority of studies
that deployed this tactic did so only during the follow-
up stages of the study to ensure continued contact with
study participants.

Generally, health authorities and ethics committees
supported the use of telemedicine since it contributed
to the participant’s safety and well-being by maintain-
ing contact with the study site during lockdowns (e.g.
Question 21 in FDA guidance [5] and throughout EMA
guidance [4]). As outlined in Table 2, it is a regulatory
requirement that relevant procedures maintain the study
participant’s privacy and verify their identity. As this
technology was widely used in personal and public life
throughout the pandemic, study teams did not need to
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train site personnel on the use of such devices, although
this, along with participant training, is a consideration
for the broader uptake of this technology.

Home administration and mobile nursing

Home administration of treatments that are usually
administered at investigational sites was possible in some
cases if there was sufficient evidence that the product
could be safely administered at home by, or under the
supervision of, a healthcare provider. One such example
is the approval of the Expanded Access Program (EAP)
in the USA for the ready-to-use formulation of the fixed-
dose combination of pertuzumab and trastuzumab with
recombinant human hyaluronidase (rHuPH20), for sub-
cutaneous administration (Phesgo®) on April 20, 2020.
The EAP uses mobile nurse services to deliver treatment
in a home setting. Phesgo® was subsequently approved
by the FDA on June 29, 2020 [12], enabling home admin-
istration of the product by healthcare professionals in the
USA.

Mobile nursing services were used to a limited extent
prior to the pandemic. At the beginning of the pandemic,
study teams explored whether the use of mobile nursing
services could be expanded or incorporated into studies
which did not offer mobile nursing. National regulations
often made their further expansion challenging or impos-
sible. When regulations did allow for mobile nursing
services, study teams were guided by their investigator

Telemedicine

Telemedicine (where allowed) was used to
mitigate the impact of missing visits.
Telemedicine only allowed for taking
AEs/specific endpoint measures and discuss
safety memo or ICF updates.

1)
N

i

IMP: Investigational Medicinal Product
AE: Adverse Events

ICF: informed consent forms
Fig. 2 Operational mitigation strategies

L
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Mobile Nursing
Mobile nursing used for lab draws, non-IMP
study assessments and AE assessments.

C

Remote laboratories
Local labs implemented for patients living far
from sites.

IMP shipments to Patients

Oral IMPs shipped from site to patients’ home
for self-administration. In limited cases, IMP
shipment to a local site for administration.

°o o

Home infusion of IMPs
3] Experience with products with sub-cutaneous
formulations.

Digital health tools

Beyond telemedicine, the application of digital
health tools was limited. Remote collection for
efficacy / safety measures was mostly done via
video calls or home nursing. The pandemic has
increased visibility of Digital Health Tools and
more teams are considering implementation in
the future..
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sites on what could be implemented, given the impact of
the pandemic on their country and their investigational
site and its resources. The use of mobile nursing services
requires an agreement between the site and the third-
party vendor regarding the roles and responsibilities:
the associated paperwork and liaison with the vendor-
required resources that many sites simply did not have.
In addition, principal investigators remain responsible for
the care of their patients [10] and delegating this respon-
sibility to a third party necessitates trust, which requires
time to build. In the rapid-reactive scenario we faced
during the pandemic, this time was limited. As we move
into a proactive setting post-pandemic, we have to ensure
these relationships are built according to the need. We
have observed that some study protocols implemented
since the pandemic incorporate mobile nursing options
for patients.

Clinical study teams also need to account for the local
availability of mobile nursing services. Whilst there are
many vendor options in the USA, there is limited or no
coverage in some countries (e.g. Thailand). During the
pandemic, we found that the limited number of vendors
was constrained due to the availability of trained nurses
and the increased demand for their services. Follow-
ing the initial country lockdowns, it has become easier
to engage vendors and nurses for services. Where regu-
lations allow, investigators are increasingly open to try
the services offered. Based on our experience with select
patient advocates, there is an interest in the expansion of
services, and Roche/Genentech will monitor the adoption
closely to determine if the services meet patient needs.

Use of local laboratories

Normally, clinical study teams utilise central laboratories
for the analyses of laboratory samples in order to stand-
ardise and to minimise any bias. During the initial phase
of the pandemic, when some countries had regional lock-
downs, local labs were sometimes quickly utilised to take
and analyse clinical samples, thus allowing study partici-
pants who were unable to travel to the clinical trial site to
continue to follow a protocol’s schedule of assessments.
Standardisation and reliability of laboratory sample col-
lection and analyses are important not only for provid-
ing the best care for patients, but also to limit the impact
on the overall interpretation of the study results and
required collection of laboratory certification from those
laboratories deployed.

Digital health technologies to reduce patient visits to trial site

A. Examples of remote assessments of patients using
digital tools
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Teams studying the potential treatments for Par-
kinson’s disease were able to leverage telemedicine
and conduct virtual visits to collect clinical outcome
assessment (COA) data over the phone for patients
who were unable to travel to the site for the study
visit in the USA and some European countries. Ele-
ments of the International Parkinson and Movement
Disorder Society-Unified Parkinson’s Disease Rat-
ing Scale [13] for assessing motor examination and
motor complications were performed via telemedi-
cine, instead of in person. In addition, clinical study
participants in some haematology and Alzheimer’s
disease studies conducted in both the USA and Euro-
pean countries were able to connect remotely via a
web server to allow them to complete the protocol-
required patient-reported outcomes (PROs). When
COAs and PROs are collected via telemedicine, it
is essential to support the sites with standardised
remote COA collection guidance and adequately
train the sites to collect the information. In the exam-
ple listed above, training material was provided to the
site to ensure standardised collection.

B. Other digital health technologies

Several teams considered using additional digital
health technologies (DHTs) (e.g. wearables) to col-
lect safety and efficacy outcome measures but often
found that the tools currently available were not ade-
quate to meet their needs, whilst the preparation of
end-user guidance and training presented timeline
constraints.

Proposed regulatory framework for fit-for-purpose
approaches in clinical studies
Based on our internal guidance and critical consid-
erations related to the implementation of possible
approaches during the pandemic (as outlined in Table 2),
as well as our own experience in implementing innovative
approaches during the pandemic as described above, we
examined the key strategic drivers for introducing inno-
vative approaches which can fulfil the needs of patients,
healthcare providers, and other stakeholders. This analy-
sis resulted in our proposed simple regulatory framework
which, when used in conjunction with the considerations
in Table 2, can help to proactively and strategically assess
fit-for-purpose options for future studies (Fig. 3).

This regulatory framework focuses on three key
components:

a. The CONTEXT to address patient and stakeholder
needs or related to the study results
b. The EVIDENCE to support the use of the approach
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c. The FEASIBILITY of the approach in a specific
setting.

Prospective assessment of all three components should
enable a “fit-for-purpose” adoption and implementation
of novel approaches in a specific clinical study. A learning
and adaptation loop across these three components is an
imperative part of this framework.

The clinical context considers the specific disease setting
and clinical stage of development for a particular investiga-
tional medicinal product (IMP). For example, the need to
understand the specific challenges and related risks faced
by participants in a clinical study in a specific disease setting
at a certain phase of development, e.g. a patient at a more
severe stage of multiple sclerosis with limited mobility who
lives far away from an investigational site might be more
open to telemedicine than a more mobile patient at an ear-
lier stage of multiple sclerosis who lives close to the site.

A good understanding of the clinical context and con-
text of use (i.e. related to approach and study results) will
inform the selection of possible approaches, the techni-
cal and clinical validity, and the feasibility of using the
approach. The nature and degree of technical and clini-
cal validation will depend on the individual solution and
intended use of the study results, e.g. as proof of concept
or regulatory submission. Validation data will need to
provide evidence that the approach will not compromise
the integrity of the clinical results and will therefore be
acceptable for the intended use.
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Feasibility of the approach from a regulatory per-
spective (e.g. is the approach consistent with national
guidance) and operational feasibility (e.g. can rel-
evant vendors be quickly deployed) are important
considerations.

It is important to understand that the introduction of
such approaches must allow a feedback loop and adap-
tation within the conduct of a specific study or future
studies. For example, as such solutions operate within a
clinical study system, the introduction of new approaches
will need to consider the specific needs of that system;
examples include clinical (e.g. hospital processes) and
technical compatibility (e.g. data formats/interoperabil-
ity) between systems to enable data collection and inte-
gration into the clinical database.

Utility of the framework based on select Roche/Genen-
tech case studies As we developed and iterated the
framework based on lessons learned throughout the
pandemic, we identified three separate projects to test
the utility of this framework when used in conjunction
with the considerations outlined in Table 2. Two of the
projects (breast cancer and respiratory disease) are cur-
rently assessing the use of innovative approaches in their
clinical studies, and the third project in a neurodegener-
ative disorder had intended to use innovative approaches
for a study which was initiated prior to the pandemic,
but the need for the approaches was only realised during
the pandemic.

Context - Evidence - Feasibility
&

-
Clinical Context
use

What are the major needs faced

by stakeholders e.g. patients, Technical validation

Evidence to support its

Feasibility

Regulatory and compliance
To what extent will the

caregivers, healthcare providers,
and sponsors in a specific disease

setting?

Context of use

A. Related to the approach
How will the approach be used to
address stakeholders needs and
improve patient experience

B. Related o study results

How will the study results be used?
e.g. to generate proof of concept data
or for registration purposes

8

J

What are the available data
supporting the reliability of the
tool?

What are the gaps and required
data?

Clinical validation

What are the available data to
show that it can be used safely
and effectively in patients?

Data relevance and integrity
Will the generated data be
acceptable for the intended use?
Can the data be reliably and

consistently collected and lead to
robust conclusions?

Fig. 3 Regulatory framework to assess innovative approaches in clinical trials

measures adhere to (global)
regulatory guidances and
internal Standard Operating
Procedures?

Data privacy

Will the approach in any way
compromise the patient
privacy?

Operational

What is the availability/access
of vendors, devices etc?

Fit-for-purpose

innovative
solutions
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Project 1: Proposed innovative approach—heart rate monitoring with a DHT in a breast cancer study

Context

Clinical context/need:
Continuous remote heart rate
monitoring for an experimental
treatment for patients with breast
cancer (BC).

Context of use:

-Related to the approach: Beyond
routine, periodic monitoring of vital
signs at study sites, digital health
technology (DHT) could provide
continuous heart rate data during
treatment in a phase Ib study for
patients with BC. This study was
intended to pilot the use of this
DHT in studies with BC.

-Related to the study results:
Safety and efficacy results from

the phase Ib study could provide
supportive evidence for a potential
marketing authorisation application
of the molecule.

Evidence to supportits use

Technical validation:

The approach (commercially
available DHT) is approved/cleared
in the proposed countries for
measuring heart rate in the general
population.

Clinical validation:

Justification (or data) that this DHT
can be used in breast cancer stud-
ies is needed.

Data relevance and integrity:

As indicated above.

Feasibility

Regulatory and compliance:
There is limited regulatory guid-
ance related to the use of DHTs

in clinical studies and necessary
evidentiary requirements when
used in different settings making
broader implementation (e.g. in
studies for breast cancer or other
indications) challenging.

Data privacy:

Different national and trial site
data protection laws/guidelines
presented a major operational chal-
lenge for using the DHT.
Operational:

Differences in local data protection
laws, ethics committee acceptance
of DHTs, and non-harmonised
regulatory guidance made global
implementation of this DHT in this
(and potentially future) studies very
challenging.

Insights on the use of the frame-
work or whether this was a fit-for-
purpose approach

In conclusion, the framework could
have been very helpful in raising
awareness earlier of anticipated chal-
lenges. Such earlier awareness could
have saved time and facilitated risk
mitigation.

Project 2: Proposed innovative approach—remote collection of cough counts as outcomes data through DHT

in a respiratory disease

Context

Evidence to support its use

Feasibility

Insights on the use of the frame-
work or whether this was a fit-for-
purpose approach

Clinical context/need:

Enable accurate and reliable cough
measurements in respiratory
disease

Context of use:

-Related to the approach: Col-
lection of cough counts during
treatment in a clinical trial
-Related to the study results:
Efficacy endpoint for a potential
regulatory submission for market-
ing authorisation application

Technical validation:

No technical validation of the DHT
is available at this point in time;
however, it is planned and required.
Clinical validation

Cough frequency is one of the
recognised clinically meaningful
measures [14] in the respiratory dis-
ease under investigation. Consider-
ing that the DHT will be technically
validated for this disease, no further
clinical validation is needed.

Data relevance and integrity:
Cough count is recognised as a
relevant clinical endpoint in respira-
tory disease. Technical validation

is needed to demonstrate that the
tool can accurately and reliably
capture cough counts.

Regulatory and compliance:
Insufficient and non-harmonised
regulatory and ethics commit-

tee guidance/position on the
regulatory identity of the DHT, for
example, is the product classified as
a medical device and what are the
required validation approaches.
This makes global implementation
of the approach challenging.

Data privacy:

Because cough count is an audio-
based measure, care has to be
taken to anonymise the data and
prevent exposing personal health
information (PHI).

Operational:

The addition of a DHT in this clinical
trial adds complexity, e.g. the need
to identify experienced vendors and
related resources.

The issue of non-harmonised regula-
tory guidance/position standards
was recognised at an early stage in
the project.

In conclusion, early awareness of
anticipated challenges could save
time and facilitate risk mitigation.
This could be supported by the
framework we are proposing in this
publication, as it provides key dimen-
sions that development teams need
to consider, as in this case.
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Project 3: Proposed innovative approach—mobile nursing and direct-to-patient investigational medicinal
product (IMP) shipment for two studies in neurodegenerative disorders

Context

Evidence to support its use

Feasibility

Insights on the use of the frame-
work or whether this was a fit-for-
purpose approach

Clinical context/need:

Safety follow-up of patients (paedi-
atric and adults) at home to reduce
travelling to sites and therefore
patients burden/or in case travel-
ling to sites was not possible during
the COVID-19 pandemic.

Patients needs:

Mobile nursing was applied to
conduct safety follow-up proce-
dures as well as the collection of
weight in the paediatric population
to help determine the dose (IMP
dosing is weight-dependent).
Direct-to-patient IMP shipment
was used to support patients that
lived far away from sites to avoid
unnecessary travelling/or if travel-
ling was not possible.

Context of use:

-Related to the approach:

Mobile nursing and direct-to-
patient IMP shipment.

-Related to the study results:
Supportive safety data for regula-
tory submission of a marketing
authorisation application of the
medicinal product.

Technical validation:

N/A

Clinical validation:

Mobile nursing:

This approach was already used
prior to the pandemic.

Data collected by the nurses is the
same as in the clinic. Further clini-
cal validation is not needed. Essen-
tial aspects: training for nurses and
site staff, contract with a vendor, Pl
oversight and good documenta-
tion practice.

Direct to patient IMP shipment
This approach was already used
prior to the pandemic.

Good documentation practice
consistent with GCP principles are
key (e.g. shipment conditions and
confirmation of receipt), as well as
adequate training of patients on
IMP handling.

Data relevance and integrity:
N/A

Regulatory and compliance

No regulatory issues (both the
approaches were included in the
initial clinical trial application). Both
studies were part of the market-
ing authorisation application for a
product which is now approved.
The use of both approaches was
only fully implemented during

the pandemic. For this reason,
re-training of the site staff was a key
success factor.

Data privacy:

Additional language was included
in the patient informed consent
forms to make it more explicit.
Operational:

Enabled through the availability of
global vendors that had experience
in the application of the innovative
approaches.

Clear and proactive communication
to regulatory authorities and ethic
committees, during the clinical trial
application process, on the mobile
nursing and direct-to-patient ship-
ment approaches was identified as
key to success in approval.

At study initiation (i.e. prior to the
pandemic):

Uncertainties on patient preference
for at-home safety follow-up led to
limited adoption of the approaches
in the adult population. Therefore, at
study initiation, the framework would
have helped to identify questions on
patient preference regarding these
innovative approaches.

During the pandemic, the clinical
context (i.e. patient needs) changed,
and mobile nursing uptake for

both adults and paediatric patients
increased, as well as the use of direct-
to-patient IMP to prevent COVID-19
exposure.

Fortuitously, the provisions for mobile
nursing and direct-to-patient IMP
shipment enabled fast implementa-
tion during the pandemic showing
how upfront strategic planning of
appropriate approaches, as called out
in the framework, is key.

These three examples illustrate the regulatory frame-
work’s value in helping project teams select fit-for-pur-
pose innovative approaches whilst aiming in addressing
patient and data needs for the specific context of use.
Furthermore, these case studies demonstrate that using
the framework at an early stage of the project can help
identify challenges and possible mitigations, saving time
downstream. In addition to this retrospective evalua-
tion, we recognise that prospective use of the frame-
work beyond Roche/Genentech teams will be helpful
to support further discussions and global alignment of
the evidentiary needs for the implementation of these
approaches.

The framework is in line with recently published draft
guidelines from regulatory agencies and in particu-
lar on the necessity to have fit-for-purpose validation
approaches related to the context of use where the inno-
vation is being used [15, 16].

Discussion

This article shares the Roche/Genentech experience in
assessing the use of innovative approaches to support
clinical study participants during the pandemic whilst
maintaining patient safety and data integrity. Based on

this experience, we identified three areas to maintain and/
or expand in the future (a) global collaboration across
stakeholders to increase the development of harmonised
guidelines related to these innovative approaches, (b)
addressing operational execution challenges, and (c) more
emphasis on patient centricity. We also propose a sim-
ple regulatory framework to proactively and strategically
assess fit-for-purpose options for future studies.

The exploration of novel approaches in clinical research
including the use of digital solutions is not new, yet has
mostly focused on technical solutions related to data
capture, e.g. electronic case report forms. Since 2010,
the advancement of DHTs and a more patient-centric
approach to drug development, including the use of
remote safety and efficacy assessments, has enabled the
use of novel clinical study designs such as decentral-
ised clinical trials (DCTs). DCTs are defined as those
executed (partially or completely) through telemedicine
and mobile/local healthcare providers (HCPs), using
procedures that vary from the traditional clinical study
model (e.g. shipping the IMP directly to the study partici-
pant) [17]. The pandemic, coupled with the urgent need
to protect patients whilst enabling the continued treat-
ment, forced regulators, healthcare providers, and study
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sponsors to collaborate and consider the use of innova-
tive approaches, similar to those used in DCTs, which
allow patients to participate remotely in clinical trials.

Aligned global guidelines needed

One of the major challenges we faced as a sponsor dur-
ing the pandemic was the global regulatory complexity
due to the lack of timely and consistent global guidance
on appropriate flexibilities, including home adminis-
tration of products and reporting requirements of risk
mitigation approaches. Some agencies introduced guid-
ance quickly whilst others introduced guidance later,
or not at all. In practice, this meant that study teams
had to manage protocol amendments to accommodate
national requirements at a country level. It is important
that stakeholders continue the enhanced collaborations
seen during the pandemic and contribute towards the
generation of harmonised guidelines on how to imple-
ment these approaches. Sponsors and pharmaceutical
companies play an important role in sharing case stud-
ies, learnings, and proposals. Roche/Genentech fully sup-
ports the efforts towards global harmonisation, including
adherence to general principles of the ICH E17 guidance
[18] in the consideration of novel approaches in clinical
research.

Ability to address operational challenges

For products which are usually intended for administra-
tion in a hospital setting, we identified national differ-
ences in the level of flexibility on whether such products
could be administered at home by HCPs. This challenge
was also relevant for approved products (e.g. used in
clinical studies or clinical practice) because prescribing
information often lacked specific instructions for home
administration by HCPs as well as essential treatment
management information. We would encourage further
discussions among regulators and other stakeholders on
(a) criteria to enable home administration of a medici-
nal product, (b) definition of the necessary information
to appear in prescribing documents, and (c) how to link
prescribing information to other relevant information
enabling treatment and disease management.

Based on our experience, despite interest to consider
the introduction of innovative approaches in our clini-
cal studies, there was, in fact, limited adoption (see
above in the “Roche/Genentech experience: select
cases” section). We faced limitations in the lack of evi-
dence to support use for a specific study/indication,
and some of the technologies/approaches we evaluated
did not allow timely implementation, such as deploy-
ing wearables to monitor patients’ physiological data
at the scale of a global clinical trial. Furthermore, there
were challenges from the vendor perspective on the
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ability to implement these approaches in a global study
and on a large scale, for example, when considering
mobile nursing and IMP shipments to patients. Finally,
and as mentioned above, there were regulatory limita-
tions due to inconsistent guidelines and acceptance of
certain approaches, which made the implementation
infeasible. We acknowledge that some of these limi-
tations may be related to the nature of the medicines
(e.g. not always appropriate for home administration
or remote data collection).

One innovative approach in the conduct of clinical tri-
als that was implemented in some studies and has not
been discussed in detail here is remote access to patient
records for source data review (rSDR) and verification
(rSDV). This was one of the most immediate needs dur-
ing the pandemic for first-line quality assurance. The
level of acceptance for remote access to patient data
from global regulatory agencies varied. These and other
aspects of remote monitoring of clinical trials are the
subjects of further discussion at cross-industry forums
and with health authorities.

Continue to put patients at the centre

Patients, even if they suffer from the same disease, may
have different needs and preferences associated with
a multiplicity of factors including disease burden, age,
culture, digital competency, and distance from study
site. For example, during the pandemic, a patient with
a higher risk of contracting COVID-19 (e.g. a cancer
patient) might have been more open to the use of remote
clinical care, interventions, or monitoring approaches.
Conversely, a patient at risk of contracting COVID-
19 might choose the reassurance of direct interactions
with their physician. It is therefore important that such
approaches are used flexibly to accommodate the needs
of individuals. In a post-pandemic world, the preferences
of patients may differ for any number of other reasons
beyond the risk of contracting COVID-19.

The pandemic re-emphasised an alarming correlation
between socially disadvantaged patients (e.g. those with a
lower educational level and those from minority groups)
and the severity of the impact of a COVID-19 infec-
tion [19, 20]. It is important that innovative approaches
in clinical research do not aggravate the situation but
instead contribute to improving health equity. When
appropriate considerations are put in place, innovative
solutions, including DHT, offer an exciting opportunity
to improve healthcare, the patient experience, and health
equity globally. Such applications have the potential to
collect objective, longitudinal data, but access and ability
to use such technologies (e.g. mobile phones which could
support the use of digital health applications, technical
skills) are key considerations.



Leyens et al. Trials (2022) 23:833

The majority of studies that introduced innovative
approaches are still ongoing; therefore, the assessment
of the impact of the approaches on the patient experi-
ence, study outcomes, and data integrity remains lim-
ited. We believe it is important to share our experience
to date as it could inform ongoing multi-stakeholder
discussions on the challenges faced which are independ-
ent of the outcome of the ongoing Roche/Genentech
studies. Study teams were asked to carefully document
the implementation of these innovative approaches dur-
ing the pandemic. Since implementation was rapid, data
were not always captured in a standardised manner,
which may hinder a full evaluation of the effectiveness
of some of these innovative approaches. More recently,
the FDA has requested that remotely collected data is
flagged to allow for sensitivity analysis to rule out the
introduction of bias [21]. The potential for increased
variability in the data set and the introduction of bias
will need to be examined in more detail by sponsors and
regulators once the corresponding analyses are con-
ducted. More importantly, prospective and pre-planned
use of these innovative approaches in the future will be
critical to fully assess their effectiveness and their ability
to generate robust data.

The regulatory framework that we propose is intended
to proactively and strategically assess innovative solu-
tions so that end users can develop fit-for-purpose
sustainable approaches for clinical trials beyond the
pandemic. We tested the utility of the framework based
on a limited number of proposed or implemented inno-
vative approaches for Roche/Genentech clinical studies
in three disease areas. Generated insights are consist-
ent with the conclusions of this manuscript and in par-
ticular on the need for global convergence on general
principles and harmonised guidelines. Whilst not for-
mally validated, we believe that the proposed regula-
tory framework can contribute to improving the patient
experience and diversity of patients within the study
and increase the number of patients willing to partici-
pate in clinical studies.

Conclusions

Despite its devastating impact on the lives of millions of
people, the pandemic has served as a catalyst for inno-
vation and a long-term learning platform through the
use, even if limited, of innovative approaches in clinical
studies. In this article, we propose a regulatory frame-
work for assessing fit-for-purpose innovative approaches
in clinical research based on Roche/Genentech’s experi-
ence during the COVID-19 pandemic. Our intention is
to contribute to ongoing discussions on globally accepted
principles and eventually the development of harmonised
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guidelines. Our objective is to inform and encourage
broader implementation of patient-centric and sustain-
able innovation in clinical research. Roche/Genentech
welcomes collaboration and input from all stakehold-
ers to advance patient-centric clinical research and
innovation.
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