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EXECUTI VE DI RECTOROGS MESSAGE

The Flexibility to Chart Your Career

Susan P. Landis, Executive Director of ACRE&s@n.landis@acrpnet.org

Wedbve been talking about you,
burning. Youdre in demand. Wi
projected for the clinical research industry, we need

youd and more people like you.

ltdés a critical part of our s
ensure you understand the breadth and depth of a career

path in our industry. You also play a large part in

determinirg where you want to go and how you want

to grow. Think of it as the ultimate road trip, with some
significant builtin flexibility. Truly, the possibilities

are endless.

ACRP is investing irtreating a career map for people like y@heck out the blueprint we

developed as a start. | would love to hear from you about what we can add or what we may have
missed. Underpinning this map are hours and hours of work from ACRP volunteers to document
thecore competencider some critical roled as a start. Thank you for your contributions.

So where do you wa n igframondugty leaderstihaPyouwjeubneyegsnth e ar i n
longer linear. Indeed, you can go off road and be enriched by exploring peripheral @atns

those that extend beyond core clinical research competencies, such as leadership skills, diversity

in clinical regarch, the use of digital tools in implementing trials and studiesnaigthts orthe

complexity of global clinical trials. ACRP is also exploringee 6 r e pl anni ng for he
bring you coreandextracurricular classes to bolster your fundamental krayde

Perhaps ités the right time to get out the ma
Webre committed to being your guide. And, as
improved health outcomes for all.

Z¢Z
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CHAI R6S MESSAGE
Achieving Work/Life Balance Takes Work

Erika Stevens, MA, 2021 Chair of the Association Board of Trustees for ACRP

‘Does flexibility in work enable bal

While the idea and application of workplace flexibility has existed since
the early 2000s,{1} remote work presents new challenges to the clinical
research industry.

Flexible work and alternative work schedules evolved to provide

solutions for work/life cofticts. Promoting flexible office hours, summer
Fridays off, and hybrid fAreal o offi
supporting employees. Nonetheless, the shift to remote work, while

seemingly supportive of flextime, presents an entirely new set of

challenges.

Working from onebés home/ home office erases commut e
work expenses. However, remote work demands increased response time, creates screen fatigue, and limits bio
breaks. Juggling virtual meegjs and expectations of immediate response may result in lack of personal balance.

The clinical research industry has faced additional challenges to maintain its operations and shift its methods for
conducting work during the pandemic. Redefining the dpasabf work continues and requires adaptability. For
example, in the clinical research workforce, we experienced an uptick in decentralized clinical trials and remote

data review. While this agility facilitated the continuation of important studies)drdilance in remote work is
challenging.

Suggestions for control of your time when working at home: Limit your liquid intake, mute those
microphones/headsets, take breaks, and block out the time you need for critical tasks.

I  wi sh you alagrochaitedois furilgshe nekt time)g u 6 a

7

Reference

1. Hill E, et al. 2008. Defining and conceptualizing workplace flexibiligmmunity, Work & Famil§1(2):149 63.
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PEER REVIEWED

The Health andProductivity Effects of Remote Work on
Clinical Research Associates

Sucheta Sachdeva; Tyler D. Green; Terry L. Oroszi

The COVID-19 pandemic has affected the health and

productivity of employees in nearly every industry in

the world. If companies were able to stay afloat and
survive financial hardship, their leaders often had to

7 make challenging and innovative decisionsm®

companies required essential workers to report to work,

while others had to furlough or lay off employees.

Many companies turned to options for having some or

all of their traditionally iroffice employees transition

to working remotely to remain funonal.{1}

Although not uncommon before the pandemic, remote work gained tremendous popularity as a
workaround option for many companies that could no longer safely allow employees to work in

an office per | ocal regul atmahe. pRamoi eewal kb
overnight{1,2}

Despite the recent increased prevalence of remote work, the clinical research industry is no
stranger to the concept.{3} Larger companies tend to provide the option of remote work to a
number of their employees. Thenme anany positions associated with clinical research that can

be completed in a remote fashion. Examples of these positions include, but are not limited to,
project managers, data managers, safety managers, line managers, clinical research associates

(CRAY), clinical trial assistants, and other similar positions.
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Although this review could be applied to a variety of clinical research positions, the primary
purpose of this paper is to focus on the health and productivity effects of remote work on CRAS,
alsok nown as monitors. A CRA Asupervises, monit

progress of a clinical trial on behalf of a s

Although many CRAs typically travel frequently in fulfilment of their job duties, there are also
remoteworking CRAs that are known by a variety of titles depending on the employer,

including inrhouse CRAs (IHCRAS), site management associates (SMASs), site managers, etc.

The 2020 pandemic placed significant traveling restrictions on many CRAs.{5} To maintain
oversightfor studies, clinical research sponsors decided to push for remote source document
verification methods to be implemented where possible.{6} As sites adjusted to new monitoring
plans, CRAs found themselves working from home for extended periods and eciperibe

benefits and shortcomings of such a lifestyle.

Numerous terms are used to describe remote work, such as work from home (WFH), virtual

work, telework, telecommuting, anework.{7} Unfortunately, finding an agreedn definition

for each term is 8L a challengg[8} For this paper, remote work is defined as work completed

with technology outside the office setting, m

General Positive Attributes of Remote Work for Employers

There are several potential costigmoductivity advantages to allowing CRAs to work remotely.

It can be argued that remote work can save companies on their bottom line,{9} in part because
they would not need to lease office space and maintain it for employees.{10} The idea of cost
savingscan be further applied to employers of CRAs. Although the employer may cover the cost
of internet and home office equipment (e.g., desk, chair, printer, supplies), for remote CRAs,

employees are typically expected to cover most, if not, all utilities.

Travel savings are yet another benefit to remote work that would be especially applicable to the
CRA position. In the case of traveling CRAs who transition to a fully remote position, the
company would save costs on flights, food, per diems, hotel staysntals, transportation,

travel time, and any other travedlated expenses.
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Another benefit of remote work would be a decrease in employee absenteeism. Employees are
less likely to call off work or be late if they work remotely.{11} There would be no teed
commute to work and potentially be caught in traffic. Employees would likely work remotely
despite minor illnesses or childcare trouble, as they could potentially adjust their environment
and workday to accommodate such challenges.{7} IHCRAs/SMAs ¢ak&ladvantage of this
flexibility to work later in the day to make up for any time lost during typical business hours. In
the end, less company time would be lost, and more work could potentially be completed for the
employer.

Increasing productivity bgompleting a greater amount of work, in general, is another positive
attribute of remote work. Remote employees tend to work with fewer distractions than would be
found in the office. Productivity findings could also be applied to clinical research. TQkéa
positions require travel during most weekdays. These former traveling CRAs would replace trip
time with more frequent general communication with sites and possibly more frequent official

remote monitoring visits, thus transitioning more into the IIACFMA role.

More communication with sites could result in issues being resolved quickly, fewer study issues
arising in general, protocol deviations being minimized, safety concerns being reported in a
timely fashion, and/or growth of confidence betweea siaff and CRAs in their work on

studies.

In 2013, the U.S. Food and Drug Administration (FDA) released guidance on the subject of
centralized (remote) monitoring that encouraged it to be used more frequently than onsite
monitoring. Centralized monitoringas especially suggested to reduce costs of clinical trials,

improve data quality, identify data trends, and increase efficiency.{12}

The confidence in remote work for CRAs has gained momentum as a forefront option to

continue clinical trials during the@VID-19 pandemic. The FDA released further guidance
during this pandemi c, recommendi ng tparsoh spons
monitoring and giving phone contacts and virtual visits through remote monitoring as

examples.{13}
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Overview of Benefits and Shortcomings of WFH for CRAs

Pros

Cons

Cost savings for employers and CRAs

Prone to overworking (dependent on

individual and employer expectations)

Decrease in employee absenteeism

Health risks from extended sedentary work

Increased productivity

Overwork can lead to burnout

Fewer distractions

Burnout can lead to turnover

Less time spent travelling

More time spent identifying/resolving site

issues

Increased efficiency

General Negative Attributes of Remote Work forEmployers

Some research disputes the findings on the potential benefits of remote work, citing conflicting

information and difficulty measuring the amount of work being completed for specific remote

versus irperson roles as obstacles to accurate asses§@Employee accountability is a

concern for employers, as it can be challenging to verify that a remote employee is at a

workstation and working during business hours. However, the concerns for accountability may
be a moot point for CRAs; the traveli@RA position already requires a degree of autonomy to

complete most assignments remotely, due to travel to sites for monitoring responsibilities.

Similarly, IHCRAsS/SMAs are required to complete remote contacts and visits with their sites.
Accountability @n easily be verified by contacting the site staff with whom the CRAs complete

their visits. Additionally, nearly all CRAs must write reports regarding their visits and provide

updates about their sites. Being accountable for their work is engrainedRA® & many

other team members and the sponsor rely on their updates. Thus, the negative stance of remote

work held by some employers may not apply to this position.

Still, depending on

could turn from being a more relaxed option to one where the work appears never to end. If the
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CRA has difficulty drawing a clear line between work and personal life, he or she may
experience more intense str essdudleopingtstylesnever b

were discussed and helped to postulate a pemmotered boundary management theory.{15}

CRAs may f eel pressured to work beyond typica
traveling. They may think that it is important to be aafalé to site staff and clients at all times,
since they appear to be more accessible due to being off the road.

The full responsibility for overwork cannot fall squarely on the employee. Recenamaieses

for physician and other healthcare employee butsuggests that organizational interventions
would have more effect on the wélkking of said employees than ones directed by the employees
individually.{16} A prudent clinical research employer would state they support their

empl oyees 6 ‘foaeng bnd providentite negesdaty tools, incentives, and opportunities

for remote employees to live healthier lives.

The risks of prolonged sitting can especially be applied to remote CRAs who need to complete
source document verification (SDV) with sitesidgrremote monitoring visits that can last

many hours. If employers implement changes to decrease sedentary work time for CRAs, it
would demonstrate the idea that clinical research employers complete clinical trials and embrace
research results to ensubhat not just patients of clinical trials, but also their employees, are

living healthier lives.
Productivity and Efficiency Tools

Several communication and exercise tools can help remote employees stay healthy and still
productively complete their jobs. M full-time remote employees receive their home office
furniture and supplies from the employer. Employers can incentivize a healthy lifestyle for
employees by to providing convertible sittistanding or, preferably, treadmill desks, so
employees are enaraged to stand and/or walk while working. Studies have shown potential
benefits from combining standing desks with taking active breaks involving movement as the

best option for a healthier and less sedentary work lifestyle.{17,18}
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For those who make nwerous calls, such as IHCRAS, employers can provide dgtity

wireless headsets that allow the employee to stand and walkteedhkiring meetings and

call s. Mild exercise, such as walking, coul d
refreshing chage of pace from sitting through calls. Employers could also proactively provide
employees with options for ergonomic computer hardware (mouse, keyboard, etc.) to allow for a
more comfortable experience while sitting and typing for long hours. A comfoeadtle

supportive chair could also prevent body aches and sores for employees when forced to sit for
many hours due to heavy workload assignments.

These are just a few examples to potentially demonstrate to employees that their employer cares
about their wellbeing and is well aware of the benefits of using such tools to better their health.

Fatigue, Burnout, and Employee Turnover

A study by Helfrich et al. conducted with primary care providers, nurse care managers, licensed
practical nurses, and administrative clerks found that understaffing, turnover, and patient panel

overcapacity all largely contributed to burnout within the team, regardlesspetdic

occupation. The study observed burnout as 30.1% lower for fully staffed teams with no turnover
and within the capacity panel of patients.{19} Since these results were the same regardless of

profession, they could be applied to the CRA.

Remote emipyees may feel unheard and exhausted if overworked, which can lead to higher
turnover. Burnout can be significantly amplified if the employer does not actively encourage
work/Ilife balance, adding to the empl oyeebs s
organi zations impede their employeesd time by

using remotébased technology, like smartphones, outside business hours.{7}

Moreover, finding replacement employees can take much time, which leads to overlguadenin
current employees. Overwork due to turnover may especially be evident in the contract research
organization setting, where revenue usually depends on new study awards, billable hours

worked, and the number of completed monitoring visits.
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If CRAs are &eady working remotely, employers often encourage them to work longer hours
and take on more work, especially if their coworkers leave the company. Since the process of
finding and replacing employees is costly and tocoasuming, delays may lead to never
replacing empty positions on certain studies, eventually making it the norm for the covering
CRA to become overworked. The vicious cycle may continue to take its toll, leading to CRAs
exhibiting symptoms of burnout and further increasing the chancasfmver. One option to

break the cycle is to have the employer change tactics for hiring qualified replacements quickly.
Employee Retention

Although the bottom line is important, there is a shared responsibility for companies and
employees to implement wang limits in consideration of the welleing of employees. The
empl oyer should try to be respectful of the e

and ceasing the push for work to be completed outside business hours.

Along with the employer, eployees can be trained to manage their time and tasks better so that
working past business hours is rarely necessary. Remote employees would also need to work on

individual traits to learn to separate work time from off time at home.

One suggestion for reste CRASs is to not forward their workneails to their personal phones

and to turn off their computers at the end of
the habit of checking work-emails or walking back to the home office computer to eslsir

issues that could wait until the next business day. Having this discipline would be dependent on

the individual 6s dedication to maintaining a
Conclusion

Although accountability and oversight may initially be a concern, bygdhremote CRAS,

employers would enjoy cost savings, fewer employee absentee days, and increases in
productivity, among other benefits listed in the table earlier in this article. The CRA, meanwhile,
may have several advantages in working remotely, ingduiéeling less distracted, having less

stress due to no travelling, increased job satisfaction, and a more manageable work/life balance.
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Conversely, if overworked, the remote CRA position would adversely affect mental health,

especially if the CRA cannalraw clear boundaries between work and home life.

Overall, both the employer and remote employee are responsible for the success of the business
and the health of the remote employee. Although this paper attempts to apply known research
regarding remote ork to the CRA position, more research needs to be collected and

documented, focusing on feedback and data collection regarding remote work from traveling
CRAs and remote CRAs directly.

The clinical research industry has had remote working positions dos.y$till, it will be
interesting to see if employers will have the prescience to amplify the benefits and tackle the
challenges involved with the remote CRA position and simultaneously retain employees for the

long term.
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Not Your Mot KNaagénsent Qustan: A NexGeneration,
End-to-End Automated QMS

Christina Morris; Erika Stevens, MA

Pharmaceutical companies face a number of
challenges, including (but not limited to) an
evolving regulatory landscape; increased focus
on qualitymetrics by governing agencies; data
integrity and governance misalignment; lack

of understanding customer needs; difficulty
reproducing prior results for inquiries and
investigations; multiple noncompliance issues;

integration of quality and operations &%,

and a lack of process visibility (i.e., supply
chain management, cycle times, bottlenecks,

and shipment across sites).

Quality management system (QM&3sed principles and process automation technology are
individually gaining traction on addressingnse of these challenges in the pharmaceutical
industry, but when combined, they solved people, process, information technology (IT), and

operational issues.

Identifying the Customer(s)

QMS is a welestablished systematic methodology to mitigate risk, ooeepliance regulations, and
improve the overall entb-end operating model {1PMS methodology focuses on operational
efficiency through the lens of the customer. Identifying the customer in the process or activities at hand

is therefore the criticalfits st ep t o understanding the Awhyo an
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It is important to note that, while identifyi

look internally and/or externally, and will likely find that it has more than one ¢fgustomer.
Most importantly, identifying and understanding customers and their needs and the required
process controls enables a journey that is custosm@ric, process focused, andm@duced

with the customer. Conducting a needs assessment archaehg the desired outcomes will

solidify the future automation success.

Understanding the Art of Business Process and IT Strategy

A

After documenting a customerds requirements
discussed in conjunction wittocumenting the entb-end value chain or process requiring

analysis. To begin strategically managing the QMS (people, process, and system/data), the
customer is required to rethink its practices in terms of connecting output of one activity to the

input d the next activity.

For example, to complete, approve, and execute a clinical trial protocol, clinical operations staff
interact with those in regulatory affairs to confirm submission of the protocol in applicable regions;
pharmacovigilance staff interastth those in regulatory affairs to confirm relevant protocol safety
requirements; clinical operations staff interact with those in biostatistics to confirm the statistical
analysis plan; and so on.{2} Further, the activity of drafting and approvinga@cptds connected to

the larger process of building, conducting, managing, and closing a trial, which is connected to the

even larger process of managing a product portfolio, revenue cycle, and so on.

Similar or like activities are reused/repeated mutthes by different processes in the same and/or

different functions. Thus, the assessment is aimed at reviewing the following employee pain points:

1 Time spent reworking work products and reports to meet specific compliance and
regulatory needs.

1 Misalignment of process activities within different functional quality systems documents

(QSDs)/standard operating procedures (SOPS).

Unclear link between interdependent processes and underlining IT system outputs/inputs.

Training and how it intersects with the pess, portfolio management, and commercial

concept.

Multiple technology platforms limiting process efficiency.

Employee satisfaction and vataeded tasks.

= =

= =
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Determining the Maturity of the QMS Along the Value Chain to Meet Customer Needs

Theconcepts of reusability, repeatability, and sustainability are key to every QMS. To determine
maturity of the QMS, the current research and development (R&D) value chain requires an
assessment. An assessment is conducted on three levels to identifyuttity wigbrocess
connectivity: 1) review of resources (how they are consumed in the process and systems), 2)
review procedures and process (workflow and activities), and 3) review swivel chair activities in

IT systems (the systems required and data inpydvt for the process workflow).

Upon completion of the assessment, the relati
customer centricity journey is documented, and the process repeatability/reproducibility of key
performance indicators (KPIs) determined. Collectively, the outputs of the assessment identify

the highly manual process/activities that would substantially benefit from automation and a

future state plan is reviewed and confirmed.

Designing a Fitfor-Purpose QMS

Oncethelevelof matui t y, customero6és point of view, and
state agreed upon, designing adit-purpose QMS begins. The basic components chtam

and weltfunctioning QMS include:

1. People/Movement to a Quality Culture (be obsesgddfailure and customer
satisfaction and not perfection)

2. Process/Endlo-End Business Process Management (connecting the right processes
together)

3. Disruptive/Business Process Automation (disruptive technology and an IT framework
that drives connectivityral increased production)

4. Risk/Integrated Quality Risk and Control Framework (enabling holistic and offensive risk
management)

5. Monitoring/Quality Monitoring and Reporting (enabling réiahe reporting and
dashboarding)

6. Training/Quality Communication and Tinéng (connecting communication and training
to everyday workflow)

7. Business Continuity and Disaster Recovery (responsiveness and preemptive planning to
minimize disruptions and/or outages to the research enterprise value chain)

Each of these componentsissential to designing a welbnnected process and data ecosystem,

and must run the entire value chaiacross the entire business (front office, back office, and
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everything in between). This connects the people through process and data across the entire
value chain in a crodsinctional manne from the front office to the back office to the

customer.

Figure 1 illustrates QMS maturityhile we could expand on all the basic components of a
QMS and how to connect data in the entire value chain, this papse®on the rise of
disruptive technologies to enable an offensive, agile, comphameen, and customdbcused
QMS.

Figure 1: QMS Maturity

—

DIGITIZE

DEVELOP

BASIC /

Automation and Compliance: NextGeneration Clinical Drives Offensive FutureProofing

to Improve Compliance

Compliance is a driving force for all operational procedures and activities. To build-a next
generation QMS with disruptive technologies, we first examine the compliance requirements for
a digital QMS within clinical trial execution. Understandihg tligital compliance requirements
enables us to apply the proper technology and become operationally offensive, so we started by
asking the better questions:
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What standards/compliance requirements are required for an integrated digital QMS in

pharmaceutial companies?

To adequately address this question, a review of current requirements and regulatory guidance
recommendations commenced. As 21 CFR 11 irChae of Federal Regulations the

precedent for electronic systems and IT system audits, we began with a detaljeis of the
regulation.{3} However, 21 CFR 11 is part of a larger set of compliance standards for product/IT
validation. Additionally, reviewing electronic compliance is one part of the overall review
process, as there are other International CoumicHarmonization/Good Clinical Practice
(ICH/GCP) regulations and International Organization for Standardization (ISO) guidelines that
are required to implement an integrated digital QMS.

Table 1 providea sample review of regulations and/or standardsstiauld be considered
during the evaluation of an integrdtdigital QMS. Multiple guidance documents should also be

considered and reviewed to confirm current regulatory recommendations.

Table 1: Sample Regulations

Technical/IT | Clinical and/or | Comments
Validation Manufacturing
Compliance | Compliance
21 CFR 11 X Gold standard for clinical IT
validation
ICH E6/GCP X
(applicable CFRs){4}
21 CFR 820{5} X X
ICH Q10{6} X Harmonized/Companion with
ICH Q8 and Q9
ISO/IEC 9001.: X Generally harmonized with ISO
2015{7} 13485 and 21 CFR 820
ISO/IEC 13485: X X Generally harmonized with ISO
2016{8} 9001 and 21 CFR 820
ISO/IEC 14971 X X
2019{9}
ISO/IEC 17799: X
2013{10}
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REGULATION (EU) GDPR (General Data Protection
2016/679 OF THE Regulation)

EUROPEAN
PARLIAMENT AND
OF THE
COUNCIL{11}
HITECH{12} Health Information Technology
for Economic and Clinical
HealthAct (HITECH Act) Sec.

X 3001; Office of theNational
Coordinator for Health
Information Technology
Cures Act{13} X X

Note: CFR =Code of Federal RegulationkCH = International Council for Harmonization; GCP
= Good Clinical Practice; ISO/IEC = International OrganizatiorSkandardization/International

Electrotechnical Commission; EU = European Union

Reviewing and conducting an analysis of the regulatory landscape is essential to documenting
electronic requirements, user requirements, user experience, and potentiabuseeint
issues/risks for a nefeneration QMS. Ultimately, the compliance analysis assists in
determining (as outlined in the business case below) the disruptive digital process automation

tools required to implement a procdsssed approach to automatihg QMS.

How are the standards/compliance requirements expected to change in the next three to five

years?

For more than 15 years, regulators provided industry guidance on standards and compliance
requirements. Table 2 illustrates a sample of regulatory docurBastsdon a review of draft

U.S. Food and Drug Administration (FDA) and European Medicines Agé&idA] guidance
documents, the focus of the major regulatory bodies will continue to be on modernizing clinical
trial design, integrating clinical studies data to and from the healthcare delivery model, and

addressing the risks of study qualifiy4}

It is expected that the regulatory agencies will continue to createdgtarcy efficiencies to
enable consistent review/approval, provide consistent standards, and focus on issues critical to

guality data. Regulatory standards and compliance requirements aviljelo reflect the need
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for better use of automation technology. The ability to move and analyze data in a more efficient/
effective manner will enable a holistic, riblased approach with near réiahe review,

reporting, and integration of realorld evdence into clinical trials though the patient journey.

Table 2: Sample Regulations

Investigational
FDA/ICH Draft Guidance/ Product Medical Device Manufacturing
Consideration Documents (Compound/ /Distribution

Molecule)

Institutional Review Boar¢iRB)
Written Procedures Draft Guidance X X
for Institutions and IRBs 08/2016{15]
Acceptance of Medical Device
Clinical Data from 8udies Conducted
Outside the United States
04/2015{16}

Investigational New Drug
Applications (INDs)i Determining
Whether Human Research Studies X
Can be Conducted Without an IND
09/2015{17}

Informed Consent Information Sheet
07/2014{18}

Humanitarian Device Exemption
(HDE): Questions and Answers X
03/2014{19}

Charging for Investigational Drugs
Under an IN@ Q&A 06/2016{20}
Expanded Access to Investigational
Drugs for Treatment Uge Q&A X
10/2016{21}

Enrichment Strategies for Clinical
Trials to Support Approval of Humarn
Drugs and Biological Products
4/2019{22}

Exculpatory Language in Informed
Consen8/2011{23}

Commercially Distributed In Vitro
Diagnostic Products Labeled for
Research Use Only or Investigationd X X
Use Only: Frequently Asked
Questionsl1/201324}
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https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM443133.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM443133.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM443133.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM443133.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM229175.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM229175.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM229175.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM229175.pdf
https://www.fda.gov/RegulatoryInformation/Guidances/ucm404975.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm389154.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm389154.htm
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM351264.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM351264.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM351261.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM351261.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM332181.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM332181.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM332181.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM332181.pdf
https://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM271036.pdf
https://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM271036.pdf
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm253307.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm253307.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm253307.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm253307.htm
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm253307.htm

E6(R2) Good Clinical Practice
4/2018{25}

E18 Genomic Sampling and
Management of Genomic Data
6/2016{26}

E17 General Principles for Planning
and Design of MultRegional Clinical
Trials 7/2018{27}

E11(R1) AddendumClinical
Investigation of Medicinal Products i
the Pediatric Population 4/2018{28}

E9(R1) Statistical Principles for
Clinical Trials: Addendum: Estimates
and Sensitivity Analysis in Clinical
Trials 5/2021{29}

E2B(R3) Electroniclransmission of
Individual Case Safety Reports
Implementation Guid® Data
Elements and Message Specificatiol
and Appendix to the Implementation
Guided Backwards and Forwards
Compatibility 2/2014{30}

Q11 Development and Manufacture
Drug Substancés Questions and
Answers (regarding the selection an|
justification of starting materials)
2/2017{31}

Submitting Marketing Applications
According to the ICH/CTD Format:
General Considerations 09/2001{32]

M8 Electronic Common Technical
Document (eCTD) v4.0 DRAFT
Implementation Guide v2.0; and
eCTD Implementation Package
DRAFT Specification for Submissior]
Formats v2.0 4/2015{33}

ICH E8(R1): Revision of General
Considerations for Clinical Trials 14
November 2017{34}

Planning for the Effects of High
Absenteeism to Ensure Availability @
Medically Necessary Drug
Products{35}
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Case Study on a NexGeneration Quality Management System

Overview

The case study focuses on an integrated and holistic approdadmidorming static (written on
paper) policies and procedures into prodessed automation and document creation, as well as
identifying and implementing automation technologies to connect and mature the QMS. The
processcentric systems approach enahldehtification of process improvement, attention paid

to business alignment (reducing the silo work and data), and evaluation of several technologies
leading to a less complex and more tisi@ndly, processiriven, and compliant framework for

the enduser

Process Documentation

When transforming the document management portion of the QMS, identifying and engaging
with related roles, responsibilities, and guidance documents enables a culture of quality to
mature. After identifying the quality culture enatslethe current functional processes are
evaluated and recorded. This approach will solidify both thelémm and bottorup change
management and increase the sustainability ofused and stakeholder adoption.

Once process analysis is completed, anntory of relevant quality documents is mapped within

the global and local process. Figures 2 and 3 illustrate thauypoenation and process landscape.

Figure 2: Pre-Automation

Pre-Automation Process Input Pre-Automation Process Output
A 65systems A 65 document types managed manually
A 3,000+ datapoints/fields (which could product hundreds more,
A 23 manual level 2 process steps with multi depending on the type of study)

level 3 and 4 activities/tasks below A Duplicative data entry up to 68%
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Figure 3: Process Landscape (image intended only to illustrate complexity)

Process landscape

Capture final versions and update CTMS and e TMF automatically

Sustainable Content and Life Cycle Transformation

Once the dependencies and other required document(s) for the process were inventoried and

mapped, the following steps were takerransform document management within the QMS:

1. Prepare a new template for a proeessnted and rokdocused quality management
document

Rewrite quality management documents with the mature quality principles
Review new process with stakeholders amghaid parallel processes

Link training requirements to processes and connect with training system

Identify and implement automation tools in an agile environment

o gk wD

Explore additional technologies to enable better process and content management
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Assessing anBeploying Digital Technologies

As the program was built on process, it was essential to assess the process focused on digital
technologies. Based on the compliance review, user requirements were drafted and a market scan
was conducted to identify applicable tool(s). Identification pfaof-of-concept (POC) process

was confirmed and the POC was implemented within the system. A detailed implementation
roadmap was created to support continuous and effectivefaragonal process automation
leveraging data reuse and data critical pailssllustrated in Figure 4, the process of

implementation is incremental.

Figure 4: Incremental Implementation

=

1. Analyze and Document Value Chain =

» s o

OG B

2. Analyze Compliance Requiremen9 VIR
S 8 _

c 99 @,

3. Build Requirements and Finalize ™
Software(s) / Technology O

I\mplementation

s Functional improvement with an overall
O O impact to the value chain

Results

The intent and scope of the busintss project resulted in an integrated, proesmstric QMS
document landscape. The businessctives included achievement of a system that was simple,
userfriendly, processentric, and compliant. As a result of developing and delivering on the
project, the return on investment (ROI) was intended to be more qualitative than quantitative.

Postautomation processes are illustrated in Figure 5.
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Figure 5: PostAutomation

PostAutomation Process Input PostAutomation Process Output
A 33 systems A System produced 27 essential document
A~ 1,500 datapoints/fields types andstored documents in appropriate
A 23 level 2 steps storage via automation
A Reduction of data entry by 48%
A 6 automated level 1 processes
A Realtime dashboards

Ongoing feedback indicated that the new prooesgric document landscape was significantly
easier to use. Thenduser could more readily navigate the processes and find the associated
documents and/or operating procedures to execute, saving them administrative time and adding

real value to their task.

Additionally, compliance qualitative measures were met, aseheQMS documents and

change controls passed inspection. Upon meeting the qualitative measures, the team conducted
an analysis to identify qualitative ROI. Figure 6 highlights the level of impact gained through
process automation. The benefits of thisecstsidy were realized over a period of 18 months and

are as follows:

1 The impact was greatest at the local country level, where the reduction of document

maintenance was greater than 50%.

1 In some cases, and in some functions, more than 80% greater eiifisiBndocument

management were gained.

1 The value and impact to the business and theused are substantial for both global and

local levels of the organization.

1 The application of QMS automation enables the same business impact, regardless of

customer bng the value chain.
1 Further, it is expected that the increase in ROI will continue (possibly double) once

automation is fully deployed
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Figure 6: Impact Level

Global Level Impact Local Country Level Impact Enabling Growth Impact

33% 25% + 50% + 49% 30% + 25% +
Reduction in Reduction in Reduction in Fewer local Acceleration of | Acceleration in
QMS policies new policy or local policy and | policies and change integrations and
and procedures | procedure procedures procedures programs due tg integration
document approval management analysis of valug activities
management chain

Conclusion

Table 3 illustrates the value created through QMS implementation. We can create critical process
paths that align with critical data paths. Once these two paths converge, data are further
Aconnectedd to overall v ahbndckend eperationmctivitiese s s e s
These principles were leveraged to merged-imestass QMS principles with an automation

platform to drive processentric value and business efficiencies, enabling a higher level of

customer satisfaction and increased risihagement. The results optimized business operations

and increased data throughput (reuse not reentry), removing the mundarsdusadded tasks

and focusing on the pain points in the process, all the while creating a path that allows

pharmaceutical congmies to meet quality and compliance standards.

Table 3: QMS Implementation Overview

Initial Client Process Assessment| QMS Implementation Value Created
Goals
Process documentation writtento | V. Document current |V Streamlined landscape of
reflect topics instead of processes R&D process and re quality management
design QMS in a documents with structureg
processoriented and endto-end processes,
userfocused method clearly defined roles, and
V Showcase process consistency among all
sequence for endser documents with regard to
inputs, outputs, roles, and
prior and subsequent
processes
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End-users created workarounor f
conducting activities as finding
documents was timeonsuming and
topic-focused

Meet or exceed
compliance standard
Identify and manageg
risks

Better asset/portfolio
management

Increase of endser
acceptance of the
documents as guidance a
support

Strengthened confidence i
completeness and
regulatory compliance of
the QMS

Lack of clarity on which process
documents or sections apply to a
specific role

Connect process to
other functions and
enterprise activities
and processes

Alignment of processes,
regulations, monitoring
measures, risks, and
training

Training plans did not support
compliance within the process (inp
and output, reference to relevant
prior or subsequent tasks, overall
enterprise value chain training,
proces to enterprise requirements

Identify technology
solutions to connect
disparate legacy
systems to processe;
and training

Identify and manage
training risks

Better asset/portfolio

management

Enables training
compliance

Enables the endser to
better manag training
requirements
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SITES & SPONSORS

The Qualities to Evaluate in Your Site Evaluation Representatives

Elizabeth Week&kowe, LVN, CCRA

With site evaluation visits,thatd age about how fdApr
is everythingodo rings true and aj
confirmation of the capabilitie:
equipment. It even extends beyond the training and experience

of the investigational staff. An integral elent of site

evaluation is the fundamental first impression (or

communication flow) between the site and sponsor, the

cornerstone from which that important relationship flourishes.

How a site presents its capabilities to a prospective study sponsor megjtkieg; how

enthusiasm is demonstrated, how information is communicated, and how abilities and logistics
are translated will most definitely influence site selection decisions. Considering that the key to a
successful site evaluation is how the sitehiswcased to demonstrate experience, equipment,

and patient access, choosing the appropriate site representatives to carry out the presentation is

paramount to facilitate this process.

The site representatives must be knowledgeable, to be sure, butcaikbhsive the right

balance of clinical savvy and winning personality to make the best impression. Anyone with
sufficient understanding of the investigational site can answer the essential questions regarding
site infrastructure/policy/process, site persglfexperience, and site equipment/ facilities, but the
idea, weltrounded researcher charged with shepherding site evaluation visits can also frame the

narrative with enthusiasm and finesse to stre

The following sections define tlpialities | see as contributing to strong site evaluation

representatives.
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Know Thy Site

Investigational site models are as diverse as the personnel they employ. The dedicated research
site, the academic health center/large health institution, and teeialmypractice with a

research department; each have unique infrastructure, policies, and personnel for supporting the
research within said model. Site familiaéityruly knowing the investigational sieis integral

to present an effective site picture.

It is a verbal and visual process, witlalogue between sponsor and site personnel to confirm

policies, processes, and personnel (verbal) being followed by the physical tour to confirm

facilities and equipment (visual). Though site representatives mayahagalth of knowledge

about their facility, they wonét risk missing
the process and seek answers to the unconventional queries that may also come up, such as:
confirming all institutional research standaperating procedures with quality assurance,

obtaining the expiration dates of Good Clinical Practice training certificates for immediate

research staff, and defining the breadth of principal investigator (Pl) research experience (i.e.,

number of yearssaa Pl, number of studies conducted, and therapeutic areas).

If the study has specific equipment criteria to support endpoints, a site representative will

confirm the parameters with each respective department (e.g., make/model of freezers for the
investicational product, imaging specs for computed tomography equipment, respiratory

therapists for pulmonary function testing). The smallest details demonstrate conscientious
consideration which speaks volumes eabout the

Know Thy Self

Site representatives hosting evaluation visits should have a plethora of qualities to assure positive
institutional representation. However, they are not expected to know everything and should

solicit experienced colleagues to supplenamt deficiencies. They are not expected to be a

television host with a gleaming smile and perfect poise and articulation. They should strive to
demonstrate the A3 Ps and a Co0o that embody an

professionalism, positity, and preparedness.
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Courtesy and Professionalism

The site representative is the proverbial host and should ensure a friendly, comfortable

atmosphere during the visit. Conversation should extend beyond strictly clinical topics; small

talk beforetheo f f i ci al Atal ko can go a |l ong way to br
dialogue. People appreciate it when someone takes an interest in them beyond their profession;
they are much more than the task they perform.

Remember the value of soft skills ugs maintaining eye contact, not interrupting

conversations, and saying please and thanB ytbhase should never be assumed unnecessary or
underestimated. The site representative should remind each attendee, a day or two before the
visit, of their start tne and duration of participation to ensure there are no schedule conflicts or

barriers to attendance.

Positivity

Site representatives should positively represent their institution throughout the site evaluation

visit process. This is best accomplished Witlowledge of institutional research

accomplishments and transparency of capabilities during the study discussion (knowing what can

be done, and proffering solutions when equipm

requirements).

For example, if the stydhas pharmacokinetic lab draws that require a refrigerated centrifuge,

but the site lacks this type of centrifuge, the answer should not stop with the missing equipment.
Instead, the dialogue should be continued with the site representative askingshieecan

build rental of the centrifuge into the study budget, or alternatives for acquiring equipment. If the
study requires a complicated study drug reconstitution process, an experienced pharmacist
should attend the evaluation to discuss his or hgergence with similar investigational drug

infusions.

Finally, site personnel should demonstrate enthusiasm for study participation. This quality will

positively impact the process.
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Preparation

When the sponsor representative schedules the evaluationhassite representative should
confirm meeting times with all personnel involved and provide an agenda in the event multiple
departments and ancillary locations are involved. They should ensure all participants have the
protocol synopsis and slide pretaion for review prior to the meeting. They should have a

copy of the feasibility survey at hand to offer enrollment statistics for studies conducted in the
same therapeutic area. They should complete all required paperwork by the time of the visit to

engire and efficient and organized process.
Know Thy Colleagues

For smaller research sites, often one key individual is more than capable of conducting the site
evaluation visit. However, at larger institutions, all departments poteiatigipating in the study

will require representation during evaluation to accurately convey the full site picture of capabilities.
The site representative should understand how each department representative will interact with the
sponsor representatidering the evaluation visit; essential personnel must be vetted and coached, if
necessary. Each person has the potential to make an impression that will influence site selection
decisions. From the pharmacist to the PI, everyone must have a clear utidgrsfathe time

requirements, conversational parameters, and appropriate behavior and discussion topics.

| once completed a site evaluation visit at a large academic health center. The research nurse was
pleasant, knowledgeable, and enthusiastic abaupaiticipation. All departmental personnel
participating provided comprehensive information about capabilities without issue. However,

when the time came for the pharmacy tour and investigational product discussion, the evaluation

visit took a decidedly egative turn.

The pharmacist was stern and tried rushing the
workload and sparse storage space. She seemed to purposefully discourage interest and made us both feel
uncomfortable. After the pharmacy tour, tesearch nurse apologized and assured me the pharmacy

could accommodate the study requirements. Though | did ultimately recommend the site for the study,

the pharmaci st6s negative attitude crheaudgd unce
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Conclusion

A site representative who embodies the enthusiasm, information, and professionalism to best

showcaséhe investigational site will help take the institution from assessment to selection

status.

Elizabeth WeeksRowe, LVN, CCRA,

(elizabethwrowe@gmail.conis a former clinical

research coordinator who now works in site selection
and education in the contract research organization
industry. She last wrote f@linical Researchr in

Ma r ¢ hWhatiboes Clinical Trials Success Look
Like After a Sink or Swim Yeag?
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A NEW E-R-A IN CLINICAL PROJECT MANAGEMENT

Sending Out an SOS foriSdt Skills

Zoran M. PavlovicMD

q Periods of crisis, extreme uncertainty, and severe threats to

° corporations experienced due to globalization, several economic

- recessions in the last two decades, and most recently the

COVID-19 pandemic negatively impacted the conduct of clinical

trials worldwide. They also led to reconsiderations of current

clinical trial project management best practices and called for

new modd, capabilities, and innovative techniques to meet the
chall enges of clinical research
no “ meéehé vitabaimiofi A NeRwA E n CIl i ni cal BtofaglittetheseMana ge men
processes by discussing key factbat will transform mindsets and skillsets of clinical project

managers, project teams, and organizations by efficiently promoting, developing, and boosting their
Excellence (E), Resilience (R), and Agility (A) capacities, so they can continue to safgut p

centric clinical development of innovative treatments efficiently.

According to surveys of employers worldwide, soft skills are in high demand, and companies
usually struggle to recruit people with high levels of these capabf{liffe$he reason is
simpled these skillsaare highly predictive of success in the labor mafRet}

The concept of soft skills originated way back in 1918 when, during the regular meeting of the Joint
Committee of the National Engineering Studies, many engineers were itiedragout the skills and

abilities they considered vital in ascertaining success in the building engineering profession. The term
itself was coined in 1972 and became widespread after 1990, though the topic has been addressed with
many synonyms: life s, transversal skills, transferable skills, future work skills, skills for social

progress, critical competencies for lifelong earnings, and others.{5}
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According to Roble$6} soft skills represent @ombination of interpersonal (people) skills and
persoml (career) attributes, as shown in the equation he rgafteSkills= Interpersonal

(People) Skills + Personal (Career) Attributd=r instance, interpersonal (people) skills are the
foundation of successful customer service because they foster adtaipole, effective

communication, courteous engagement, and remain composed in stressful sifdations.

On the other hand, personal characteristics typically include personality, likeability, time
management, and organizational ski¥,while career attbutes pertain to communication,
teamwork, and leadership ski{l8} A recent review article osoft skillsgave a more granular
description categorizing them as intentrapersonal skills, and their combinati@ee Table
1){10}

Table 1: Typesand Forms of Soft Skills

Types of Soft Skills Forms of Soft Skills
Intrapersonal Skills Commitment
Leadership

Self-motivation
Positive work attitude
Creative problem solving
Strategic thinking
Willingness to learn
Time management
Interpersonal Skills Communication
Persuasion
Negotiation
Teamwork

Conflict management
Combination of Intrapersoni Commitment

and Interpersonal Skills Leadership

Honesty
Responsibility
Adaptability
Tolerance

Problem solving
Decision making

The most comprehensive list sdft skillsis given by Simplicable, whictlistinguishes around
87 of these skill{11}
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Importance of Sdt Skills in the New Normal Economy

A recentreport from The Skills Network in the U.Kidentifiedthe top10 soft skills currently
sought by employers, based on the number of times they are requested in job {ii&tings.
Strong communication skills are the number sof skill required by employers. However, the
demand for management skills has asaeratedheadlines. With the spread of the COVID
pandemic, organizations are willing to invest more in their mandgeashing to lead, facilitate,
and motivate their colleagues, particularly with people feeling the additional pressures while
working remotely. 8ft skills like enthusiasm, planning, and detail orientation were also highly

ranked, indicating the need for todayvorkforce to plan and execute work efficiently.

Further, the Organization for Economic Cooperation and Development recently reportkd that
COVID-19 pandemic increased employer demand for
skills 1i ke ncdonmnewmircdatnigon os kihlelissr findings,
communicate effectively, especially when people are under pressyive tand receive precise
instructions, or when they need to use new tools to communicate without the opportunity of

having faceface interactions. The same applies for being able to work in teams (teamwork).{13}

On the other hand, a recent United Natibriistrial Development Organizatidturopean

Training Foundation survey showed that creative thinking, analytical skills, and multitasking

potential are also highly valued by businesses.{14}
State of Sdt Skills Training

Unfortunately too little attentionis given tosoft skillsimprovemenby many senior executives.
All too often, organizational leademayview the concept of traininfpr soft skillsasrequiring

a simpleseminarto motivate employee$ut such activitiegprovide minimal value to the firm
that pays for the training in terms ariy learnings being applied time job or other business
related benefit§l5}

Therefore, the most pragmatic ways to approach measuring financial and other tangible benefits
tied tosoft skills training are to start the process by identifying the type of training that will
provide the highest possible paybaCkce the topic is specified returnoninvestment (ROI)

evaluation umg appropriate metrics should be implemented followheytraining completion
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(usually at the first, third, and sixth month&n excellent example of this practiaes described
recently by authors frordarvard University, Boston University, and University of Michigan

Ross School of Businesgho evaluatedhe effectiveness doft skillstraining in Indian workers.

After training a randomly selected group of women laborers on a varistftadkills such as
problemsolving and selawareness, the study measured the impact of training on metrics such as

productivity and retention. The results showed an astonishing E881 {16}

Another great exampleomes fronGoogle, which in 2013 reviewed 15 years of hiring, firing,
and promotion data. This project led to the surprising discovery that hardakiksdl owest
among the top seven qualities of Godglmp employeefl7} Among the top characteristics of

a successful Google employee found in the study were:

Being a good coach

Communicating and listening well

Possessing insights into others (including tdéferent values and points of view)

Having empathy toward and being supportive
Being a good critical thinker and problem solver

Being able to make connections across complex ideas

STEM (science, technology, engineering, math) skillseeige

E R B

Although acquiring or improving your soft skill armamentarium requires continuous professional
coaching and everyday practicertain tips from organizations that may be considered
stakeholders in the pursuit camcifdate a quick startdown the path toward soft skills excellence.

Here aresomesuggesbns fromindeed a global recruitment ager{dg} :

Be open to feedback.
Communicate often with your colleagues and managers.
Emphasize teamwork.

Build positive relationships.
Step outside youromfort zone.
Get ready to learn.

Adapt to workplace changes.
Observe others.

Work through conflict.

Take on a leadership role.
Arrive atwork on time.

=4 =2 =0_-0_9_9_95_42_29_-2°._--2-

40| Page



Meanwhile,Glassdoaranother job search and review platfogwes priority to these twadeas

for improving yoursoft skills{19}-

i Get a coach.

M Practice with a friend.

Moreover, here is mfour-stepi Wh'y Do Y cappro&ch, evsich euse to coach leaders,
managers, and employees on how to most efficiently (quickly and effectively) acquire and

improve heir desirablesoft skills
WHY

1 First, | ask my client abodtis orher primary motivation to improve/acquire a particular
soft skKill.

DO

1 Then we jointly developher daily curriculum, and | teadinemhow to keem soft skills

diary and monitother daily progress
YOU

1 Then | assess my cligBtpersonality traits, personal strengths, andswéylearning new

things
CREATE

1 Finally, we formulate the creative homework assignmentshhatrshe @npractice on

the job and outside the office (at home, during leisure time, etc.)
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Conclusion

| want to conclude my firstolumn installmentor Clinical Researchewith a piece of
straightforward, practical advice to athployers,Jeadersmanagershuman resourcpartners,
andtalent acquisition and management professioffake care of your employees as you would
take care of your diamonds. Their primary valudtiplies a hundredor evenathousanefold

when they are regularfjpolishedd So, begin investing iroft skillstraining to prevent high
turnover, low performance, low morale, and low engagement among your staff so that your
company may not only survivaut thrive in todags VUCA (volatility, uncertainty, complexity,

ambiguity) filled economy.
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TRIALS & TECHNOLOGY
A Race Against Time: How COVID-19 Changed Drug Development

Gadi SaaronyMBA/MIM

March 18, 2020narked the day the U.S. Food and
Drug Administration (FDA) brought clinical research

to a near stop, sending the life science industry into an
existential crisis. AlImost immediately, clinical trial
organizers found themselves in a fight for survival,
coniending with pandemicelated challenges in data
collection, availability of site staff, scarcity pérsonal
protectiveequipment and, perhaps more importantly,

dwindling participation and engagemefipatients in

clinical trial processes.

Despite thesehallenges, clinical trialand their practitionersave since persevered. They are

not only experiencing a fundamental transformation, but aoualienaissance.

In many ways, the pandemic has forced business leaders to completely rethinksthe wiaigh
theyconduct clinical trials on a global scaléridginglegacy gaps that have long existed within
the industry. Now, as a result of gaicteanging innovations in telemedicine, decentralized
monitoring and wearables, clinical trials are experiencingsanmgence in both engagement and
interesd with 68% of U.S. adults with at least one medical condisaging they araow more

likely to consider participating in a trial thémey werebefore the pandemic.

With the above in mind, here are a few key insights about how the CO¥ lascatalyzed a

digital renaissance within the clinical trial space.
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Smarter Trials

Ask anyone in clinical trial s, and theyore |
process. Because any data you coleeultimately included as part of youegulatory

submission, healthcare companies want to edswiéh the highest degree of certaiéityhat

their therapeutics are manufactured, administered, and monitored correctly, every step of the

way. However, due to safety concerns stemming from the C&¥@Ipandemic, many in the

industry were forced to pdheirtrust in a digital worldalbeit whileaskinghow theycanuphold

confidence irprocesses hey candét be. present to oversee

In gaining this confidenganany life sciences compateadersneeded tdean on existing
technology in order to seamlessly adapt clinical trials processes to the new fidwanéfully,
equipped with the latest in telehealth, eConsaamd wearable technologies, clinical trial

directors quickly realized that they could tracidamnonitor patients in reéimed usingtrusted
device$® all from the comfort of their own homes. Not only did this make clinical trials easier, it
made them smarteronnecting site training and patient engagement tools with existing
regulatory complianceogutions and clinical site technologies that, consequently, improved data

accuracy and quality.

With an estimate85% of all Americans currently owning a smart phone, the ability to meet

with, and record, trial participants remotely has since created a much smarter and more flexible
approach to clinical trials, consequently giving healthcare companies access topactuiterof
therapeutic efficacy.

Faster Trials

While ités difficult to | albOe la sa nay tihpionsg th avvei, nog
blessings of the pandemic has been a heightened interest in clinical trials. Historically, clinical

trials havetaken anywhere frortwo to six yearso complete. Now, with the COVH29 vaccine

rollout showcasing the incredible speed and efficacy of clinical triatsa#¢,dife sciences
companies have since realized that they can leverage decentralized technology to encourage
optimal trial candidates to participate. In doing so, not only can they make data collection

processes faster, they can also speed upcddg¢ztion analysisand submission processes.
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Consider the implications for future studies.
|l ights ono during an otherwise dark period in
able to sped up the process by which data are recorded, analyzed, and epeviesdging past

data to make informed decisions on everything from protocol optimiZatg&ite selection to patient
engagement. In fact, some experts estimate that machine learnothemattificial intelligence

technologies can potentially speed up clinical trial processg8d

Sites that can leverage clinical research solutionsedr@repared to bring this level of scale and access
to the industry. By combining new cuttiegge tools with heightened interest in the process, trial

organizers may finally be able to streamline costly andititeasive processes that have long iédbi

scientific advancemedita | | whi |l e providing trial access from
Safer Trials
Of course, iItodos wo-Axphndame has playedtarhircitedibty mgort& OV I D

role in ensuring the safety of the clinical tripfocess as well. Imagine, for a moment, that

youbre a scientist studying a pro#m9pmndengc. t her a
Youdre in survival mode, working tirelessly t
Yes, y oriedoaboet agility and efficiency, but safety is really of the utmost impordance
ersuring that the potentially lifs avi ng treat ments youbre creatin

hurting, those who need them.

Thankfully, clinical trials directors have si@ been able to breathe a sigh of relief. Not only have
remotetechnologieproven effective at ensuring trial safety, they have also been shown to be
tremendously helpful at spotting red flags, monitoring side effantstriaging symptoms before

they beome severe. Simply with a touch of a butt ol
outlet to ask questions and/or report problems, allowing scientists to focus on patient centricity,

educationandenablement in a more direct and more transparent way.

Whereas before patients would have to wait fgpenson visits to receive assistance, now they
can reach out at dtiours of the day agamechanging advancement that has forever
revolutionized the patiefgrovider relationship and alledfor aroundthe-clock accesdo

valuableinformation.
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Final Thoughts

As the threat of the COVI9 pandemic recedes and we are beginning to return to normal, there
will be hundred®f stories published about how industries have risen to the occasion in the face
of adversity. None, however, will be as consequential as the tales told about clinical trials. At a
time when many industries were paralyzed by indecision, the life sciethegtniyremained
unwavering ints commitment to improving global healthile leveraging pioneering digital
advancements to ke@s most promising assets alive. The result? A digital revitalization of

legacy processdhlatprovesthat the best in clinicdtials is surely yet to come.

Gadi Saarony, MBA/MIM, is Chief Executive Officefor
Advarraand a former Executive Vice President for Parexel.
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SCIENCE & SOCIETY

Making Quality Management a Reality
Al O. Pacino; Matthew Chandler

The use of idital health technologigcontinues to
bea viable solution for clinical research
advancemenManyresearchieadershave
considerecadopting the use of quality management
services in clinical research trialQuality
management systerf@@MS) are at the forefront of
incentivizing and implementirgrofessionablata
handling Administratorsof clinical education and
course learninghouldbe operto exploring digital

QMS options when it comes to thaintenance of
student/staff records. Site leaders who need to be more aware of the specific capabilities,
performance levels, and functionalities of their staff and facilities can turn to QMS fgintssi
on the delivery of research training, connectivity, and secu8itg. managers and research staff
canimprovecompliancegnsureprotection of dataandscale uptraining standardghat address

the healthoutcome®f populations.

Modernizing Preparedness Leads to Compliance

Right now,digital-based training is applied and optimized in the search and design of innovative
drugs, lifesaving vaccines, and medical test deviéeklitionally, care is being redesigned to
address how patients are mged, diagnosed, and monitored for disease progression. As
technological solutions advance scientific discovery, several sites are becomirgaceef

the benefits of modern solutions for departments such as Human Resources and Quality

Assurance.
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Paperbased systems are becoming obsobetehey are unable toaintain upto-date

information and struggle to realize total compliance. Hesitation appears to be steadily decreasing
when it comes to the adoption of electrehased QMS. When implementing omtimuing the

use of a QMS, iis important that all appropriate staff members are familiar with its capabilities.
For this reason, a sighould consider usingn outlined protocol for thienplementatiorof a

QMS. The creation of a speciffgrotocolfor the systenwould also be beneficiagspeciallyif

an audit is performed at the site.

To demonstrate commitmentboilding site staff capacitya multidisciplinary, digital
management system can increase distribution, verification, and completion ofderaiiang.
Havingalearningmanagemengystem (LMS)can be beneficial, but operationally, sites are
required to comply in other areaside from theraining of staff members. QMS are now

capable of offering a variety of other servitieatadministratorshould be aware of

Internal evaluation is necessary since many systentse marketffer a variety of features

which assist in the internal regulation of trainingg@mmerce, crosdepartment

communication, and privacy standards. Systémat prioritize collaboration between

educational institutions and research development for organizations can provide better access to
continuing medical education (CMEJollaborative systems have resulted in the development

of toolswhich update reseahers about major diseases, indications, and therapies.

The delivery of systems that aid in compliance and implementatiogevitratenore

opportunities for everyone. The ability to adhere to new educational requirements, privacy laws
and efficiency stadardscreates more confidentetween clinical research and healthcare
institutions.Over time, both staff members and management benefit from efficiently managing

endto-end protected digital processes that leave no patient behind.
Leave No System Behind

Interoperability is one of the most important features for an effective QMS. This is the ability for
products or systems to work with one another via a compatible intelfaser quality
management systems can be integratximore siloed or singipumposesystemsfor example,

throughapplicationprogrammingnterface(API) connections.

49| Page



A common question amonganagers and staff is whether connecting an LMS system with a
more interoperable one is possible. Id@MS should be able to communicate with existing,
more siloed system&opyright holders of certificati@and broader education programs exist
all overthe globe. Therefore, i becoming necessafgr internal management systems to have
education distribution abilities and global accessibility required for clinical research
professionals. Sites need to consiQdiS that can aggregate internationallyatccredited and

accurately translatedinical research courses.

To maintain business and operational success, management systems should have international
reach and connectivity. Sites shoaldoevaluate if theipreferredQMS allows for increased
ease bacquiring studies by having business networking functions and monitoring the study

from startup to completion.
Digital Priorities for Site Sustainability

When it comes to a sitebds selection of a QMS,
smartphoes we use every day, we have come to exqeztdin features to be present. Some of

the modern capabilities offered by QMS platforms are tools that enable privacy for individuals.

As new laws regarding the digital handling of personal identifiable infommgo into effect

across the globe, these tools are an essential feature for any QMS platform

In accordance with the roll out of new privacy lawsifpssionalsare being asked wwn their
personaidentifiableinformation (PII) Allowing third parties to verify the authenticity of the
information and sharg that information with global organizations for business and compliance
purposess becoming normalizednhovation resolves the challenges titdsand sponsors

face in legally collectindPll required to minimize redundancies, fraud, improve human subject

protection, patient safetgnd data variance in clinical trials.

Having a single location for receiving updates and managing the adherence to privacy
regulations can be cumbersomaspedcally for sites using papdrasedQMS. The good news is,
robust systems offering personalized and digital account services now exist. These systems
provide optin access for any stakeholder, including physicians, nurses, first responders, clinical

researchis, and many otherdJniversal personal electronic accoungse the potential to
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revolutionize the dissemination of clinical resegpeinsomel information angxpandaccesdy
providing users witlka primary source and single location for parking theddentials and other

important PII, as now required by international law.

A robust QMS should also have reminder features and internal protocol/module creation. It is
imperative for department administration and research staff to stay awarestttiseof
professional documentation, records, or CME certification, so they do not becomedutdate
Innovative developments have allowed researchers to be notified and to individually complete
the updating of professional information while managers are ewsily able to track such

changes.

Sites are now able to comfortably oversee professional documents, set expiration alerts, add
third-party verifications, and collaborate with organizations or businesses. Departments such as
Human Resources can directlgnefit from modern management systems that give them the
tools to create sitgpecific protocols and education modules. Instead of filing and sifting

through binders of internal protospkites can more easily locate and distribute protocol training
for staff readiness by using quick search featurdeaEning libraries are also being modernized

to include courses pertaining to patient privacy protection, regulatory compliance, and
communication standards. Perpetual access to the most recent infoisiagshachieved

through the nossiloed, electronic QMS.

Conclusion

Since the COVIB19 pandemic began, busindsacders have transitioned their staff to remote

work and have seen prolonged success. Efforts have demonstrated that electronic
communication ad dissemination of process information is possible and can be expanded upon.
As emerging technology enhances medical care and clinical resstatatholders afponsors
academic medical centerontract research organizatiohsspitals and independent study sites

canprepare executive personnel to integrate even more applications.

Use oftelemedicineartificial intelligence and digital therapeutic toodseinforming medical
policies and pulit health actions. A new approach of setting up robust digitedi@ing
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libraries as a catalyst for capacity training and education can contribute to sihapintyre of

researchCME, which includes globally standardized competencsdsgy to site €asibility.

It takes time to attain the highest competenciesqaradifications for all levels of research
professionals. The journey to medical excellenoesthrough the transfat of lifesaving skills

and sound medical decisions to subjects. Courttiresighout the globe benefit from

incentivized educators and organizations that develop tools which track learning and manage
capacity for various personnel. New connective platforms can establish the infrastructure needed
for new site opportunities. Edugan and training can be modified into dozens of languages to

provide a standard of care for all patients.

Assessing and implementing the right QiMSombhnation wih high education standards will
produce quality practice. Reliance on siloed andatad systems is holding back site progress.

We should not fear change, but rather, learn how new ideas and technology can improve life for

all of us.

Al O. Pacinois President aBlueCloud® by
HealthCarePoinProfessional Collaborative Networks,
based in Cedar Park, Texas, and a former member of the
Editorial Advisory Board for ACRP.

Matthew Chandler is Manager of Site Engagement at
BlueCloud®by HealthCarePoint Professional
' Collaborative Networks, bas@&d Cedar Park, Texas.
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PRESCRIPTIONS FOR BUSINESS

Streamlining Adoption of Digital Technology in Clinical Trials Through Use
of Open-Source Algorithms

Geoffrey Gill, MS

Clinical trials havebecome both increasingly expensive and
less reliable as the focus of therapy development has shifted
to managing chronic illnesses. Wearables and other digital
technologies have the potential to transform clinical trials by
allowing investigators to trart&@n from using occasiondl
oftensubjectivéd measuresf health, such as patiergported

outcomes, to continuous, objective measures, such as the

} patientdos | evel of activity or

wearable device. These metrics have the piaiein be highly targeted and precise.

For example, stride velocity #bcentile measured at the ankle with a wearable device was
recently accepted as a secondary endpoint for ambulant Duamesoelardystrophy patients

by the European Medicines Agenfdy}. Recognizing the potential of digital endpoints, the
Clinical Trials Transformation InitiativeCTTI) released a series of recommendations, including
a detailed flowchart showing how to develop endpoints, in June 2017.{2} These

recommendations providecéear path to developing digital endpoints.
The Quest for Qualification and Validation

Despite the potential benefit of digital endpoints and clear guidance on how to qualify them,
geting even one endpoint acceptey regulatorsstill requiressignificant work. The challenge

comes from the fact that there are literally thousands of potential digital endpoints and more than
100 types of digital sensors, each with its own algorithms and outputs. Even different versions of

the same device will oftehave different algorithms that generate different results.
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There is also a need to validate endpoints on the patient population of interest, as validation on
one patient group might not necessarily maarendpoihwill provide accurate outputs for

another patient group. Therefore, it is very unlikely that a study team will find a prepackaged
solution with a validated endpoint and sensor combinatioafathology of interest. In practice,
this means that clinical trials study teams are faced with thieebf going through the entire
validation process for their particular patient, seyaod endpoint combinatigrapturing just an
exploratory endpoinbr abandoning the effort altogethEurther,unless the sensor they use
provides the raw data antoket algorithm is availabléeamswill be tied to that particular sensor if

they choose the exploratory endpoint alternative and want to use it in later trials.

Fortunately, using opesource algorithms can dramatically streamline this process. By using the
V3 validation framework published by members of the Digital Medicine Sgof3¢tyhe

validation process can be broken into three logically distinct steps:

1. Verification i verifying that the sensor provides the right data
2. Analytical Validation T proving the algorithm converts the sensor data into a physical
phenomenon, like steps, accurately

3. Clinical Validation i ensuring the physical phenomenon is a relevant clinical measure.
The first step, verification, depends only on the sensor. It should be perfoyntieel
manufacturer and should only need to be done once. Assuming verified data, both analytical and
clinical validation depend on the algorithm. By using epeurce algorithms, researchers can
effectively share algorithm validati®nno matter what sensavas used to generate the dath

the sensor went through the verification step.

The power of this approach can be demonstrated using atopic dermatitis (eczema) as an example.
There are many potential endpoints of interest with this condition that ceutetasured using

wearable sensafd} including:

Scratching events per hour
Number of scratching events
Scratching duration per hour
Total sleep time

Wake after sleep onset
Sleep efficiency

= =4 =4 -8 -8 -9
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There are already opawource algorithms that address these emdpoi-or example, Pfizer has
developed software called Scratch.PY that calculates all these endpoints for nocturnal scratching,
based on data from a wratorn accelerometer.{5} Pfizer has performed significant validation
studies on this algorithm, andstfree for anyone to use. Researchers that employ Scratch.PY

can build on this significant validation effort. Furthermore, if they publish their research, that

strengthens the foundation for future researchers looking to validate endpoints for thes: studi

A great example of how a validation foundation can be built steadily over time is provided by an
opensource package called GGIR, which generates a wide variety of activity and sleep

endpoints from wristvorn accelerometer data. More than 300 pegiewed papers have used

GGIR, including more than 90 published in just the past.y@aHundreds of thousands of
participants have been studied in a wide variety of therapeutic areas. Table 1 summarizes a small
selection of the studies performed using G&Rrocess the data.{7} No single organization

could match this level and rate of research.

Table 1
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