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Key Roles in Clinical Research: CRA, CRC, PI, and
Project Manager Defined

Executive Summary

Clinical trials rely on a highly structured team of professionals, each with distinct but interrelated
responsibilities. The Principal Investigator (Pl) is the lead researcher at each study site, responsible for the
overall conduct, regulatory compliance, and patient safety in the trial ( ) (

). The Clinical Research Coordinator (CRC) (often called Study Coordinator) works under
the Pl at the site, handling day-to-day trial activities such as patient screening, enrollment, data collection, and
regulatory submissions ( ) ( ). The Clinical
Research Associate (CRA) (also known as Clinical Trial Monitor) is the sponsor’s or CRO's representative,
conducting site initiation and monitoring visits to verify that the trial is conducted according to the protocol,
standard operating procedures, Good Clinical Practice (GCP), and regulatory requirements ( )
( ). Finally, the Clinical Project Manager (CPM) oversees the trial at a macro level,
developing the project plan and budget, coordinating cross-functional teams (e.g., clinical operations, data
management, biostatistics), managing risks, and ensuring milestones are met ( ) (

).

Each role requires specialized knowledge and skills: Pls typically have advanced medical or scientific degrees
and serve as the medical leads; CRCs usually have clinical or scientific backgrounds and strong organizational
abilities; CRAs often have life-science training and focus on GCP compliance; and Project Managers combine
clinical research knowledge with project management expertise. The evolving complexity of trials and regulatory
expectations demands clear role definitions and collaboration among these professionals (

) ( ). This report provides an in-depth analysis of each role's
responsibilities, required competencies, challenges, and their interactions in the conduct of clinical research,
supported by empirical studies and industry sources. Case examples illustrate how these roles function in
practice, and the discussion explores current trends and future directions impacting the clinical research
workforce.

Introduction

Clinical trials are complex, multi-billion-dollar undertakings that advance medical knowledge and treatments.
Conducting a successful trial requires a multidisciplinary team of professionals with distinct roles. Regulatory
frameworks such as the International Council for Harmonisation’s Good Clinical Practice (ICH GCP) guidelines
explicitly define key roles (e.g., Sponsor, Investigator), but practical implementation also involves additional
positions like Clinical Research Coordinators, Monitors (CRAs), and Project Managers ( )
( ). Over time, the conduct of clinical research has become more complex due to stricter
regulations, advanced therapies (e.g., gene and cell therapies), large datasets, and patient-centric demands (
) ( ). These factors have driven the specialization of roles.

Historically, an investigator (often a physician) might have managed most trial tasks. Modern trials, however,
require delegation of operational duties. The Pl remains legally and ethically accountable, but the CRC handles
many routine site tasks, the CRA ensures sponsor oversight and data integrity, and the Project Manager
orchestrates the trial at the program level ( ) ( ). Despite these
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delineations, literature notes that role definitions can overlap and vary by context ("' pmc.nebi.nim.nin.gov) ()
pmec.nchi.nlm.nih.gov). For example, CRCs are not formally defined in GCP, leading to heterogeneous job

[12]

descriptions across institutions (\'*! pmc.ncbi.nim.nih.gov) (1) bmemedresmethodol.biomedcentral.com).

This report systematically examines each role - PI, CRC, CRA, and Project Manager — in terms of their core
responsibilities, required skills and training, workplace challenges, and contributions to trial success. We draw
on regulatory guidance, peer-reviewed studies, industry white papers, and global surveys to provide evidence-
based insights. Throughout, we consider multiple perspectives (sites, sponsors/CROs, regulators) and include
relevant data (e.g. workforce statistics, job satisfaction surveys) to ground our analysis. Two summary tables
compare the roles’ functions and align them with trial phases. We conclude by discussing implications for
training, organizational practice, and the future landscape of the clinical research workforce.

Principal Investigator (PI)

Role and Responsibilities

The Principal Investigator (Pl) is the individual responsible for the overall conduct of a clinical study at a
particular site. Regulatory guidelines (e.g., ICH GCP) and research governance frameworks stipulate that the PI
"is responsible for the day-to-day management of the research study at the research site” and retains ultimate
responsibility even if some tasks are delegated (hseresearch.ie). In practice, the Pl's duties include:

e Protocol and Study Oversight: Designing or approving the protocol (sometimes with the Sponsor),
ensuring the study is conducted in accordance with the approved protocol, amendments, and regulatory
requirements (' pmc.ncbi.nim.nih.gov). The PI must sign the protocol and oversee any deviations only with
sponsor agreement (! pmc.nebi.nlm.nih.gov).

¢ Regulatory Compliance: Maintaining compliance with GCP, FDA/EMA regulations, and institutional policies.
This includes ensuring all required approvals (e.g. IRB/Ethics Committee, health authority) are obtained

before initiating the trial (") pmc.nchi.nim.nih.gov).

e Patient Safety and Care: Acting as the medically responsible investigator for trial participants.
</current_article_content>The Pl makes clinical decisions, manages subject care and adverse events, and
ensures informed consent is properly obtained and documented (\'*! pmc.ncbi.nim.nih.gov) (1'%

pmc.ncbi.nlm.nih.gov).

e Resource and Staff Management: Ensuring adequate time, facilities, and qualified staff are available to
conduct the trial. The Pl selects and supervises delegated personnel (study coordinators, sub-
investigators) and confirms they are trained and qualified for their tasks (' pmc.ncbinim.nih.gov) (%

pmc.ncbi.nlm.nih.gov).

e Data Integrity: Overseeing that source data are accurately recorded and that case report forms (CRFs) are
complete and consistent with the source documents (“5] pmc.ncbi.nim.nih.gov).

¢ Communication and Reporting: Serving as the primary liaison between the site and sponsor/CRO. The PI
communicates trial progress to the sponsor, submits periodic reports (e.g. to IRB and sponsor), and ensures

all regulatory reports (such as Serious Adverse Event reports) are timely (!'°) pmc.ncbi.nlm.nih.gov).

e Trial Closure: Managing study close-out activities at the site, including archiving study files and ensuring
final reports are completed (!'°! pmc.ncbinim.nih.gov).

These responsibilities are well documented in guidance. For example, Ochsner Journal notes that the PI, often
when signing the FDA Form 1572 (in the US), "is held responsible for noncompliance and misconduct by anyone
working on the study,” ranging up to warning letters or legal action (\'/) pmc.ncbi.nim.nih.gov). Even when many
tasks are delegated in practice, the Pl remains fully accountable. As Feehan et al. (2020) emphasize,
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“investigators are responsible for any breach of protocol, discrepancies in recordkeeping, or other infractions by
subordinates,” and must ensure delegates are qualified (\?! pmc.ncbi.nlm.nih.gov).

A concise summary of Pl obligations (from ICH GCP Appendix) is provided below (adapted from Table 2 in [30]
with key duties):

e Qualification & Agreements: Adequate training/degree, familiarity with investigational product, assent to
monitoring, list of delegates (') pmc.ncbi.nim.nih.gov).

¢ Resources & Training: Ensure sufficient staff, time, equipment, and that staff are trained and supervised

([7] pmc.ncbi.nlm.nih.gov).
¢ Medical Oversight: Responsible for medical care, managing any adverse events ('®/ pmc.ncbi.nim.nih.gov).

e Regulatory Interactions: Obtain and maintain IRB/EC approvals, comply with regulations (e.g. FDA 21 CFR
in the US) (1"°) pmec.nebi.nlm.nih.gov).

« Protocol Compliance: Conduct trial exactly as approved; handle investigational products properly (12°!

pmc.ncbi.nim.nih.gov).

e Informed Consent: Ensure valid signed consent is obtained using lay language prior to any study
procedures ([2" pmc.ncbi.nim.nih.gov) (4! pmc.ncbi.nim.nih.gov).

o Data Management: Keep accurate records of trial data and subject status (I'°) pmc.ncbi.nlm.nih.gov).

e Reporting: Submit regular progress reports to IRB/sponsor, report SAEs immediately, complete final study
report (%2 pmc.ncbi.nlm.nih.gov).

Regulatory and Ethical Duties

Under GCP and national laws, Pls carry legal and ethical obligations. In the U.S., signing FDA Form 1572 binds
the PI to comply with FDA regulations, research integrity, and reporting requirements ("*°! pmc.ncbi.nlm.nih.gov).
The Declaration of Helsinki explicitly requires that research with human subjects be conducted by qualified
individuals under competent supervision ([2‘” pmec.nchi.nlm.nih.gov). Therefore, Pls must ensure ethical standards
are upheld, participant rights are protected, and data validity is maintained. Failure in these duties can lead to
sanctions; for example, major protocol deviations or data falsification by study staff can result in FDA warning

[17]

letters or worse, with the Pl held responsible (''/' pmc.nchi.nlm.nih.gov).

The Pl often works with institutional support structures. Research governance policies (e.g. Ireland’s HSE R&D
framework) clarify that the sponsor formally “accepts responsibility for the design, management, financing and
reporting of the trial, but the principal investigator conducts the investigation” (hseresearch.ie) (hseresearch.ie).
The Pl must coordinate with sponsors for resources and oversight, while the sponsor or designated CRO may
handle monitoring, data management, and overall project coordination. Nonetheless, as per HSE guidance, the
Pl cannot abdicate responsibility by delegating tasks — ultimate accountability remains with the PI for

compliance and participant welfare (hseresearch.ie) () pmc.ncbi.nlm.nih.gov).

Challenges and Training

Clinical investigators face mounting challenges. Peralta & Sdnchez-Santiago (2024) note that protocols have
grown more complex, imposing heavy legal, regulatory, and financial burdens on Pls (1'°1 pme.ncbi.nlm.nih.gov).
Multi-site trials often require multiple approvals, extensive monitoring, and advanced trial designs (e.g. adaptive
designs), which can overwhelm investigators. Common barriers identified include insufficient institutional
support, administrative workload, and misaligned incentives (?°! pmc.ncbi.nlm.nih.gov). Recruitment difficulties —
due to strict eligibility criteria or patient reluctance — are a persistent challenge leading to protocol deviations or
low enrollment (1“®) prmc.nebi.nim.nin.gov).
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This has resulted in attrition: in the U.S., the FDA found that from 1999-2015 the number of unique investigators
decreased by about 1/3, with 40% of investigators ceasing to conduct further FDA-regulated trials (1?7
pmec.nchi.nlm.nih.gov). Initiatives (e.g. the Clinical Trials Transformation Initiative) are working to strengthen site
infrastructure and support for Pls (:*®) pmc.nchi.nim.nih.gov). From a training standpoint, Pls typically must be
board-certified physicians (or dentists/PhDs in some contexts) with documented GCP and protocol training.
Continuing education on regulations and leadership in research is essential to manage these demands

effectively.

In summary, the Pl's role spans scientific leadership, clinical care, and compliance. The Pl ensures the study
proceeds ethically, safely, and in accordance with regulations (!*°) pmc.ncbi.nim.nin.gov) (" pme.nebi.nlm.nin.gov).
The PI's decisions and oversight directly affect the trial's integrity and participant well-being, making this role
foundational to any clinical research endeavor.

Clinical Research Coordinator (CRC)

Role and Responsibilities

At the research site, the Clinical Research Coordinator (CRC) - also known as Study Coordinator or Site
Coordinator — partners closely with the Pl. CRCs are employed by the site (e.g. hospital, clinic) and operate
under the PI's “immediate direction” (°°) pme.nebinim.nih.gov). While the Pl is ultimately responsible, CRCs “are
responsible for many of the daily activities” of the trial (°"! pmc.ncbi.nim.nih.gov). Key CRC duties typically
include:

e Study Start-up and Administration: Preparing the site for the trial, which involves coordinating
Institutional Review Board/Ethics Committee submissions, hospital authorizations, and ethics approvals.
CRCs often manage regulatory filings and documentation to initiate the trial at the site (m

pmc.ncbi.nlm.nih.gov).

o Patient Recruitment and Enrollment: Screening potential subjects for eligibility (applying
inclusion/exclusion criteria), coordinating patient appointments, obtaining informed consents (often the CRC
obtains consent under PI delegation), and enrolling qualified participants ("*) pmc.nchi.nim.nih.gov) (%)

pmc.ncbi.nim.nih.gov).

o Data Management: Collecting and accurately recording study data from source documents into CRFs or
Electronic Data Capture (EDC) systems. CRCs maintain case report forms, source files, and ensure all
required data are captured. They manage query resolution with sponsors by clarifying or correcting entries

(" pme.ncbi.nim.nih.gov).

e Regulatory Maintenance: Keeping up-to-date regulatory binders and site files. This includes tracking
protocol amendments, updating consent forms, notifying sponsors/IRBs of changes, and filing regulatory

documentation (L3J pmc.ncbi.nim.nih.gov).

e Study Conduct: Coordinating study visits and procedures per protocol — e.g. scheduling lab tests, drug
dispensing under Pl supervision, reporting any issues. CRCs often train and oversee other site staff (nurses,

lab techs) on protocol procedures.

¢ Communication: Acting as the liaison between the site and external stakeholders (sponsor, CRO,
laboratories, pharmacies). CRCs may communicate with CRAs about visit logistics and addressed findings
during monitoring.

e Quality Assurance: Ensuring source documents are complete, verifying informed consent presence, and
maintaining data integrity before monitors arrive. CRCs help the site be prepared for monitoring visits by
organizing documentation.
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e Close-Out Activities: Completing final subject follow-ups, resolving outstanding queries, returning unused
investigational product, and preparing for site close-out procedures under Pl guidance.

A thorough review of CRC activities (Buchanan et al., 2020) categorizes CRC tasks into several domains, noting
that the largest share of CRC effort is related to monitoring activities (e.g. source data management), followed
by administration and clinical tasks ("°! pmc.ncbi.nim.nih.gov). In fact, CRCs “perform site preparation, patient
screening and recruitment, patient enroliment, conduct and ensure the quality of case report forms, maintain

[31]

source documents, and ensure site quality” ( pmc.ncbi.nlm.nih.gov). They also assist the Pl in informed

consent (providing initial patient education under supervision) (:°) pmc.nebi.nlm.nih.gov).

Workplace wisdom echoes this division: one industry blog notes CRCs “manage the conduct of experimental
tests & procedures... meet with sponsor representatives” and handle IRB submissions, whereas CRAs focus on
monitoring ("° opisresearch.com). In other words, CRCs handle on-site execution, enabling the Pl and CRA to
focus on oversight and compliance.

Employment and Task Analysis

Although critically important, CRC positions are often precarious and poorly defined. A recent national survey in
Italy found that only 25% of CRCs held permanent contracts, with 65% reporting that their duties were not
aligned with formal job descriptions ("*! bmcmedresmethodol.biomedcentral.com). Educationally, CRCs commonly
have backgrounds in nursing, pharmacy, or life sciences. In the U.S., many institutions require CRCs to be
licensed nurses or specialized clinical research professionals; certification programs (e.g. through ACRP or
SoCRA) are available but not always mandated.

Activity data from the Italian survey show CRCs spending most of their time on data management, regulatory
tasks, and patient coordination (\*%) bmcmedresmethodol.biomedcentral.com). Core activities frequencies included
patient registration, data entry, and ethical compliance duties (°?) bmecmedresmethodol.biomedcentral.com).
Despite this workload, CRC roles lacked standardization: Italian CRCs reported that “important structural and
organizational issues persist, including role ambiguity [and] absence of formal professional recognition” (1%
bmcmedresmethodol.biomedcentral.com). This is echoed in literature noting CRC duties are often carried out by
nurses or junior investigators without a formal title (:*3/ brmcmedresmethodol biomedcentral.com) (129

pmc.ncbi.nlm.nih.gov).

CRC career development is also limited. The Italian study found 84% felt their contracts did not reflect actual
responsibilities, and 42% were considering moving to industry (CROs/pharma) for better opportunities (“”
bmcmedresmethodol.biomedcentral.com). This turnover risk can impair trial continuity, as experienced CRCs are
indispensable for smooth site operations. Nevertheless, most survey respondents still expressed overall job
satisfaction, suggesting motivation derived from the clinical research mission (/°°!
bmcmedresmethodol.biomedcentral.com). To improve retention, experts recommend clear job descriptions, formal
CRC recognition, and structured training programs (-°%/ bmemedresmethodol.biomedcentral.com) (17

bmcmedresmethodol.biomedcentral.com).

Professional Challenges

CRCs face high workloads and emotional burdens. The multi-task nature of the job - juggling regulatory
paperwork, patient care, and data tasks — can lead to stress and burnout. Studies document CRCs often work
long hours, have heavy case loads, and feel inadequately compensated or supported (1°°!
bmcmedresmethodol.biomedcentral.com) (8] bmcmedresmethodol.biomedcentral.com). For example, the Italian
survey noted widespread overtime and legal ambivalence: many CRCs were on temporary contracts without
clear career paths ([39] bmemedresmethodol.biomedcentral.com). Another study in the Work journal (China,
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n=2840 CRCs) reported only moderate job satisfaction on average, with burnout factors (long hours, emotional
exhaustion) significantly correlated to lower satisfaction (%! prmc.ncbi.nlm.nih.gov).

Institutional factors also pose challenges. CRCs rely on motivated Pls and responsive institutional processes. A
lack of site infrastructure (e.g. dedicated research budgets, protected time) can overburden CRCs. Coordination
with CRAs can be fraught if monitoring demands are disruptive; poor communication may cause rework. Overall,
CRCs often act as the linchpin in trial execution, but need better support: improved job stability, recognition,
and training to ensure high-quality trial conduct ("°°) bmcmedresmethodol.biomedcentral.com) (!

pmc.ncbi.nlm.nih.gov).

Clinical Research Associate (CRA)

Role and Responsibilities

The Clinical Research Associate (CRA), often called a Clinical Trial Monitor, is typically employed by the trial
Sponsor or a Contract Research Organization (CRO). The CRA serves as the sponsor’s on-site or remote
representative, charged with monitoring the trial’s progress at investigative sites and ensuring data quality
and regulatory compliance. According to ICH GCP and related guidance, CRAs have a key role in protecting
human subjects and ensuring study integrity (°/ pmc.ncbi.nim.nih.gov). In practical terms, CRAs commonly
perform the following:

o Site Initiation Visits (SIVs): Before a site enrolls subjects, CRAs conduct SIVs to train the Pl and staff on
the protocol, study procedures, GCP principles, investigator responsibilities, and safety reporting
requirements (°! opisresearch.com). This includes reviewing informed consent process and proper
documentation with the site team.

e Routine Monitoring Visits: At set intervals, CRAs visit the site (or access data remotely) to review
compliance. This involves verifying informed consent was obtained, checking that only eligible subjects are
enrolled, and confirming accuracy of data recorded in CRFs compared to source documents (patients’

(5] [14]

charts or electronic health records) (7 opisresearch.com) ( pmc.ncbi.nim.nih.gov). CRAs ensure

investigational products are properly stored and accountability logs are maintained.

¢ Issue Identification and Resolution: During visits, CRAs identify discrepancies, omissions, or deviations
(from data or GCP). They raise queries with site staff, offer guidance, and follow up to ensure corrective
actions are taken.

o Safety and Regulatory Oversight: CRAs verify that serious adverse events are promptly reported to
sponsors and reviewed by investigators. They also ensure required regulatory documentation (e.g. IRB
approvals, delegation logs, drug accountability records) is complete and up to date.

¢ Communication: CRAs act as the primary communication bridge between sponsor/CRO and the site
PI/CRC. They report visit findings in written monitoring reports to project leaders and discuss issues or
changes with site staff.

e Close-Out Visits: After last patient visit, CRAs conduct a final site visit to confirm all data queries are
resolved, all regulatory documents are archived, and investigational products are returned or disposed per
protocol. A final report is prepared for the sponsor (14! opisresearch.com).

These duties align with GCP's stated monitoring objectives: “to verify that the rights and well-being of human
subjects are protected;... the reported trial data are accurate, complete, and verifiable from source
documents;... the trial is conducted in accordance with the current protocol, GCP and applicable regulatory
requirement(s)” ("°' pmc.ncbi.nim.nih.gov). Table 12 of [37] (adapted from GCP) lists key monitor responsibilities
such as acting as the main line of communication with investigators, verifying investigator
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qualifications/resources, confirming informed consent documents, and ensuring the investigator has the latest
study materials (!*?! pmc.ncbinim.nih.gov). These activities collectively safeguard trial integrity as envisioned by
regulatory frameworks.

Education, Experience, and Skills

CRAs are generally required to have relevant scientific or medical education (e.g. pharmacy, nursing, biology)
and certifications (though formal CRA certification is not legally mandated). Organizations like the Society of
Clinical Research Associates (SOCRA) and the Association of Clinical Research Professionals (ACRP) offer
voluntary certifications. A typical requirement is knowledge of GCP, clinical trial processes, and often prior
experience in clinical research. Technical skills include familiarity with clinical data systems (EDCs),
understanding of pharmacovigilance (for safety reporting), and strong communication.

Because CRAs travel to many sites, the job often involves significant time on the road (regional or global). A
Chinese survey of 401 CRAs reported that even during the COVID-19 pandemic, about 80% traveled more than
40% of working days (1“®! pmec.nebi.nim.nih.gov). Travel demands and the need to adapt to diverse site settings
(hospitals, sometimes with no internet access) require flexibility and cultural competence. CRAs must also have
strong attention to detail and the ability to work independently.

Workforce and Regional Data

Empirical data shed light on the CRA workforce. The Chinese CRA survey (Front. Med. 2025) found 71% of
respondents were female, with a mean age ~27.9 years (**) pmc.nchi.nim.nih.gov). Nearly all (95%) had a
bachelor’s degree or higher, and 60% majored in pharmaceutical sciences. About 76% reported monthly
incomes below 20,000 RMB. The survey also identified that 80% of CRAs reported being satisfied with their
company'’s training and career advancement opportunities ([45] pmec.nchi.nlm.nih.gov). However, salary emerged
as a dissatisfaction: over 76% had incomes under the local median, reflecting a perceived under-compensation

given their workload (**) pmc.nchi.nim.nih.gov).

Despite the large number of CRAs in industry, research quality problems remain, suggesting “the professional
quality and status of CRAs" need boosting as clinical trial volume grows (MG]

better-trained CRAs can directly impact data quality and compliance. The Opis Global website (CRO) notes they

pmec.nchi.nlm.nih.gov). Indeed,

maintain a worldwide network of “experienced CRAs" fluent in English and GCP, employing a mix of on-site and
remote monitoring to enhance efficiency (\“”) opisresearch.com). This underscores an industry trend towards
hybrid monitoring methodologies.

Challenges and Trends

Key challenges for CRAs include balancing travel schedules with remote oversight. The COVID-19 pandemic
accelerated the adoption of remote monitoring techniques (e.g. e-source data review, video visits) to reduce on-
site visits. Trials now commonly use a mix of on-site and remote monitoring (adapted risk-based monitoring) to
improve efficiency (1“7 opisresearch.com). CRAs must adapt to new technologies (e.g. centralized data
platforms) and evolving guidelines — for example, upcoming ICH E6(R3) emphasizes quality management and
may shift monitor focus from routine 100% source checking toward risk-based oversight.

Career-wise, CRAs often advance to senior CRA or project management roles. Retention is an issue: anecdotal
reports suggest turnover can be high due to travel demands and repetitive site visits. Survey data indicate CRAs
typically work long hours (over 40 hours/week for 80% in the Chinese study (/*®!

combined with extended travel can lead to work-life imbalance.

pme.nchi.nlm.nih.gov)), which
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In summary, CRAs are the primary link between the sponsor and site, ensuring compliance and data integrity.
Their vigilance over informed consent, data accuracy, and protocol adherence is fundamental to regulatory

[14] [5]

compliance ( pmc.ncbi.nim.nih.gov) (' opisresearch.com). As trials become more global and digital, CRAs'

roles are evolving, but their core mission of safeguarding subject welfare and data quality remains unchanged.

Clinical Project Manager (CPM)

Role and Responsibilities

The Clinical Project Manager (sometimes called Clinical Trial Manager) operates primarily on the
sponsor/CRO side to coordinate the entire clinical study across sites and stakeholders. Unlike the site-focused
roles, the Project Manager oversees the project as a whole, responsible for planning, executing, and closing the
trial in accordance with timelines and budgets. Key duties include:

e Project Planning: Developing a comprehensive project plan that outlines timelines, milestones, resource
allocation, and budget. According to Lindus Health, the Project Manager “develop [s] and implement [s] a
comprehensive project plan” detailing the timeline, budget, and required resources (/”!
www.lindushealth.com). This plan serves as the roadmap for all trial activities.

¢ Team Coordination: Managing interdisciplinary teams (clinical operations, data management, regulatory,
biostatistics, vendors). This includes assigning tasks to CRAs, data managers, safety leads, and scientific

50]

staff, and ensuring responsibilities are clear (*?) www.lindushealth.com) (°°" www.zanteris.com).

¢ Communication: Serving as the central communication hub among sponsors, CRO, investigators, and
vendors. Clear communication channels are maintained via meetings, reports, and issue tracking. Project
Managers liaise with investigators and site teams to ensure they have necessary resources and to address
questions about the protocol (“°) www.lindushealth.com).

e Monitoring Progress: Tracking trial progress against the plan. This involves overseeing participant
recruitment rates (working with CRAs/CRCs), data cleaning progress, regulatory submissions status, and
identifying any deviations from schedule.

o Budget and Resource Management: Developing and managing the trial budget, negotiating site contracts
or vendor agreements, and monitoring expenditures to stay within financial plan (:°/ www.zanteris.com).

e Risk Management: Identifying potential risks (e.g. slow enrollment, supply issues, regulatory delays) and
implementing mitigation strategies. This includes contingency planning and ensuring that any problems are
escalated and resolved promptly.

e Quality and Compliance Assurance: Ensuring that the trial adheres to quality standards and regulations.
This can involve coordinating quality reviews and audits, and ensuring SOPs are followed across the project.
While CRAs handle site-level quality, Project Managers ensure overall compliance to ICH GCP and internal

SOPs (I8! www.zanteris.com).

e Reporting: Preparing high-level status reports for senior management and stakeholders, including metrics
on enrollment, data quality, and resource usage. Finalizing study deliverables and closure summaries at
project end.

For example, Zanteris (2022) summarizes that a Clinical Project Manager must oversee “study oversight, risk
management, patient safety and ICH-GCP compliance,” and is tasked with supervising enrollment, consent
processes, subject qualification, QA audit participation, documentation of events, budget participation, and staff
instruction ("®' www.zanteris.com) (:°°) www.zanteris.com). Lindus Health similarly emphasizes that Project
Managers coordinate with investigators on recruitment and monitor trial issues (!°" www.lindushealth.com).
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In practical terms, the Project Manager acts as the sponsor’s conductor of the trial “orchestra”: enabling
investigators and site staff to focus on patient care and data collection, and enabling CRAs to focus on
monitoring, while the project manager handles schedules, contracts, and cross-team issues. Many organizations
have senior PMs or program managers overseeing multiple trials to maintain consistency and best practices.

Skills and Qualifications

A CPM typically has a scientific or medical background (e.g. pharmacy, life sciences) with additional training in
project management (certifications like PMP can be advantageous). Key skills include:

e Organizational & Multitasking Abilities: Managing timelines for hundreds of tasks, juggling priorities, and
ensuring milestones are met (1°?! www.lindushealth.com).

e Communication: Excellent written and verbal communication to interact with diverse stakeholders (clinical,

[49]

regulatory, finance) ( www.lindushealth.com).

o Leadership: Providing direction and conflict resolution across teams (1°%! www.zanteris.com).

e Analytical and Problem-Solving: Interpreting data trends (e.g. enroliment forecasts), identifying

bottlenecks, and making informed decisions under uncertainty (\°?! www.lindushealth.com).

¢ Regulatory Knowledge: Understanding ICH GCP, as the Project Manager often must ensure trial
compliance and oversee SOP implementation.

e Technical Proficiency: Familiarity with clinical trial management systems (CTMS), project management
software, and study-specific IT tools.

Experience-wise, many Project Managers advance from roles like CRA, CRC, or clinical operations associates.
They often have several years of clinical trial experience to understand the nuances of trial conduct.

Evolving Functions and Challenges

As trials globalize and technologies advance, the Project Manager's role is also evolving. Adaptive trial designs
and decentralized trials require agile management approaches. For instance, patient-centric trials (e.g. involving
home health visits or digital endpoints) demand the PM to coordinate non-traditional vendors and technologies.
The ICH E6(R3) update (expected 2025) will emphasize integrated quality management — implying that PMs will
need to embed quality-by-design principles in planning rather than treating QA as a separate function.

A common challenge for PMs is aligning cross-functional schedules — delays in one domain (like safety review)
can ripple through the project. Budget overruns and scope creep are also key concerns, making financial
stewardship critical. PMs must stay flexible yet maintain control. Effective PMs are credited with improving trial
efficiency: in practice, their oversight can reduce site startup times, avoid costly delays, and ensure resource-
sharing among studies.

Comparative Summary of Roles

Role Key Responsibilities Required Skills | Qualifications
Principal - Lead study design, obtain approvals, and sign-off on protocol - Advanced degree (MD/PhD or
Investigator (PI) (™ pmc.ncbi.nim.nih.gov) equivalent)

- Ensure GCP/regulatory compliance and patient safety at site + Sound knowledge of

GCP/regulations

(m pmc.ncbi.nim.nih.gov) . L.
- Leadership, clinical assessment,

- Delegate tasks and supervise site staff, maintaining overall . . .
) and decision-making skills
accountability ([ ] pmc.ncbi.nim.nih.gov)
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Role

Clinical Research
Coordinator (CRC)

Clinical Research
Associate (CRA)

Clinical Project
Manager (CPM)

Key Responsibilities

53
- Oversee informed consent and medical decisions ([J“]

pmc.ncbi.nim.nih.gov)
« Submit reports to IRB/EC and regulatory bodies (“5]

pmc.ncbi.nim.nih.gov)

- Coordinate daily trial operations at site under Pl direction ([3]
pmc.ncbi.nlm.nih.gov)

- Screen & enroll patients, obtain consents, schedule visits ([3]
pmc.nchi.nim.nih.gov) ([32] pmc.nchi.nim.nih.gov)

- Collect and enter trial data, maintain source documents and
regulatory binders ([3] pmc.ncbi.nim.nih.gov)

« Prepare IRB/EC submissions and site paperwork ([3‘
pmc.ncbi.nim.nih.gov)

« Communicate with sponsor/CRO (via CRA) and address
queries

- Verify site readiness and conduct Site Initiation Visits
(educate staff on protocol) ([5] opisresearch.com)

- Perform routine monitoring (on-site/remote) to check
informed consent, data accuracy vs source, drug
accountability (“4] pmc.ncbi.nim.nih.gov)

- Ensure investigator has current IB and training documents

([14] pmc.ncbi.nim.nih.gov)

- Report monitoring findings to sponsor, follow up on queries
or deviations

« Conduct site Close-Out Visits and finalize monitoring reports

(1Y opisresearch.com)

- Develop and update overall project plan (timeline, budget,

resources) ([7] www.lindushealth.com)

- Coordinate cross-functional team activities (clinical ops,
data, biostatistics, vendors) ([ag] www.lindushealth.com)

- Oversee trial progress: manage enrollment targets, site
activation, and data cleaning

- Manage budgets/contracts and conduct risk management ([8]
www.zanteris.com)

- Lead communications: sponsor briefings, steering
committees; ensure compliance to PMBOK knowledge areas
(scope, time, cost, quality)

Required Skills [ Qualifications

- Time management (balancing
research & clinical duties)

- Bachelor’s degree in nursing/life
sciences or clinical research
certification

« Strong organizational and
communication skills

- Attention to detail and proficiency
with EDC/data management systems

- Bachelor’s degree (pharmacy,
science, nursing, etc.)

- In-depth knowledge of ICH-GCP
and clinical trial regulations

- Excellent interpersonal skills for
interacting with site teams

- Flexibility for travel and cross-site
coordination

- Degree in health sciences or
business + project management
training (PMP, etc.)

- Strong leadership, problem-
solving, and negotiation skills

- Familiarity with trial processes and
regulatory expectations

Table 1. Core responsibilities and qualifications for each role in clinical research. (Sources: ICH-GCP, Schneider

et al., and industry publications (' pme.ncbi.nim.nih.gov) (!

14]

Trial Lifecycle and Role Involvement

pme.ncbi.nim.nih.gov) (77 www.lindushealth.com).)

Clinical trials progress through defined phases (startup, enroliment, close-out). The following illustrates typical

tasks performed by each role at different stages of a trial:

Phase

Protocol
Development

Project Manager (CPM)

Principal . -

. Clinical Research Clinical Research
Investigator . .
1) Coordinator (CRC) Associate (CRA)

Reviews and
signs off on trial

Provides site feasibility
input (e.g. recruitment

May advise on site
feasibility to sponsor

Develops the
comprehensive project
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Phase

Site Start-Up

Enrollment/Conduct

Data Management

Close-Out
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Principal
Investigator
(PI)

design and
protocol; ensures
ethical/scientific
validity.

Finalizes site
contracts and
budgets; ensures
regulatory
approvals are in
place.

Oversees patient
recruitment and
treatment; makes
clinical
decisions;
reviews consent
and safety.

Reviews key data
output;
addresses
clinical queries;
ensures trial
integrity at site.

Oversees final
study visits;
ensures all
data/consents
collected;
prepares for
audits.

Clinical Research
Coordinator (CRC)

capability), helps plan
site logistics.

Prepares and submits
IRB/Ethics and hospital
approvals; trains site
staff and schedules

screening activities ([3“

pmc.ncbi.nim.nih.gov).

Screens potential
subjects, obtains
informed consent, enrolls
participants, and
schedules follow-ups
([SH

pmc.ncbi.nim.nih.gov).

Enters CRF data and
resolves queries;
maintains accurate logs
and source documents.

Completes final data
entry, resolves
outstanding queries, and
closes regulatory binder
with CRA/CRO.

Clinical Research Roles: PI, CRC, CRA & PM Explained

Clinical Research
Associate (CRA)

(less direct involvement).

Conducts Site Initiation
Visit: trains PI/CRC on
protocol, consent, CRF
completion, and study

procedures ([5]

opisresearch.com).

Performs monitoring
visits: verifies consent
forms, cross-checks data
VS source, ensures

compliance (WH

pmc.ncbi.nlm.nih.gov).

Verifies data quality at
source during visits;
raises and follows up on
queries about missing or
inconsistent data.

Performs close-out
monitoring visit: confirms
all documents are
archived, drug
accountability is closed

(‘4” opisresearch.com).

Project Manager (CPM)

plan (milestones,
resources, budget) (\7\

www.lindushealth.com);
identifies trial risks.

Monitors site activation
progress; tracks
preparation tasks
(regulatory, contracting);
escalates delays.

Tracks recruitment rate
across sites, manages
budget burn, addresses
operational issues;
communicates with

stakeholders ([541
www.lindushealth.com)

(81 www.zanteris.com).

Ensures data management
timelines are met;
coordinates with data team
for database lock and
analysis readiness.

Completes final financials
and regulatory
submissions; compiles
study completion report;
leads lessons-learned.

Table 2. Role activities across trial phases. (Sources: text above and industry guidelines (" pme.nebi.nim.nih.gov)

("% pbme.ncbi.nim.nih.gov) (77 www.lindushealth.com).)

Interplay and Collaboration

The success of a clinical trial critically depends on effective collaboration among these roles. Each role
contributes a unique perspective:

e Site perspective (Pl & CRC): The Pl and CRC focus on patient care and data collection. The Pl sets the
scientific direction, while the CRC handles logistics. A well-prepared CRC enables the Pl and CRA to fulfill
their roles: for example, CRCs ensure consent forms and charts are ready for CRAs to review. As one CRO
puts it, CRCs "are complementary in providing informed consent to investigators,” facilitating subject
recruitment (I°" pmc.ncbi.nim.nih.gov).

e Sponsor/CRO perspective (CRA & Project Manager): CRAs and PMs provide external oversight and
support. The CTA Budgeting model delineates that PMs and CRAs ensure site adherence and sponsor
requirements are met. The Project Manager ensures consistency across sites, while CRAs catch site-
specific issues. Lindus Health highlights that Project Managers ensure “timely recruitment of study
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participants” by liaising with investigators ("°*! www.lindushealth.com), demonstrating how the PM monitors
and supports site enrollment managed by CRCs.

e Regulatory perspective: Regulatory bodies expect documented evidence that all roles met their
obligations. During audits, documentation from all roles is reviewed: Pl logbooks, consent forms, CRC
regulatory files, CRA monitoring reports, and CPM study plans.

Coordination can be strained by overlapping duties or miscommunication. For instance, if a CRC misunderstands
a protocol step, both the Pl's and CRA's work can be affected. Regular team meetings (often called Investigator
Meetings or Site Initiation Meetings) are held to align understanding. Many organizations establish clear lines:
CRCs report/coordinate with CRAs or Data Managers, while CRAs report to PMs.

Case Study Example

An illustrative example: A multi-center Phase Ill oncology trial (hypothetical) has 5 international sites. At each
site, the Pl oversees patient accrual under IRB-approved protocol. The CRC at Site A (a cancer hospital) screens
incoming patients, explains the study, and obtains signed informed consents. The onboarded patients’ data
(e.g., lab results, imaging) is entered by the CRC into the eCRF system. Meanwhile, a CRA from the sponsor’s
CRO conducts a virtual monitoring visit to Site A, checks that all consent forms are signed and that CRF entries
match source charts, and notes any data queries. The CRA also interacts with the Pl to clarify adverse event
reporting.

Concurrently, the sponsor’s Project Manager monitors aggregate recruitment across all sites. By week 12, Site A
has enrolled 10 patients, slightly above target. The PM emails the local CRC to congratulate her efficient
screening processes, and simultaneously alerts Site B's team (with slower recruitment) to consider an outreach
plan. The PM updates the trial timeline and budget projections accordingly. At the end of the trial, the PI
compiles the final subject safety report, the CRC finalizes the site regulatory binder, the CRA conducts a close-
out visit to verify all issues are resolved, and the PM ensures the database is locked and all sponsor deliverables
are filed.

This integrated workflow demonstrates the symbiotic roles: the CRC's efficient site management allowed the
CRA to confirm data integrity ("*"' pmc.ncbi.nim.nih.gov) (") pme.nebi.nim.nin.gov), and the PM's oversight kept
the trial on schedule (I°*) www.lindushealth.com) (18] www.zanteris.com).

Perspective: A Chief Investigator might observe that having a skilled CRC and CRA significantly lightens the
operational burden, allowing them to focus on high-level scientific decisions. From the sponsor side, effective
PM and CRA coordination ensures trial quality and timely data, which is essential for regulatory submission.

Future Directions and Implications

The clinical research enterprise is evolving rapidly, with implications for these roles:

e Regulatory Changes: The upcoming ICH E6(R3) guidelines (expected 2025) will emphasize a quality
management approach. Sponsors and Pls will need to adapt to more integrated quality oversight. CRAs may
spend more effort on risk management rather than rote checks, and PMs must incorporate quality planning
from the outset.

e Technical Innovation: Decentralized trials, electronic consent, remote patient monitoring, and Al-driven
analytics are changing workflows. For example, CRAs increasingly perform remote source document
verification via centralized electronic health record systems (!*”! opisresearch.com). CRCs may need to
manage telehealth visits and digital patient-reported outcomes. Project Managers will coordinate new digital

vendors and regulatory pathways for electronic systems.
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o Workforce Trends: Surveys indicate high turnover intentions among CRCs ('*!
bmemedresmethodol biomedcentral.com), and difficulty in retaining skilled Pls (/) pmc.ncbi.nim.nih.gov).
Institutions may need to invest in professional development and career paths. Specialized training programs
(such as those run by ACRP, SoCRA, and clinical research institutes) will be critical. Indeed, the Italian CRC
study recommends standardized job descriptions and formal recognition to stabilize the workforce (/°7!

bmcmedresmethodol.biomedcentral.com).

e Globalization: Trials are increasingly multinational. PMs and CRAs must navigate diverse regulatory
environments (e.g., 21 CFR vs. EU CTR) and cultural contexts. This could raise demand for roles focusing on
global project coordination and regulatory affairs specialists.

o Data Science: As trials generate large datasets (genomics, imaging, wearables), new roles like data
managers and biostatisticians become crucial collaborators. CRCs and CRAs will work more with these data
specialists, ensuring accurate capture of complex endpoints. PMs may need to understand big-data
governance.

e Participant-Centricity: Emphasis on patient experience may shift some tasks (e.g., consenting, follow-up
reminders) onto mobile apps or patient liaisons. CRCs and Pls will still oversee patient interactions but in
new modalities.

In summary, the core functions of the PI, CRC, CRA, and Project Manager remain essential, but their skillsets
and tools must adapt to future models. Questions of role optimization — for example, should certain monitoring
duties shift to dedicated quality assurance teams, or can Al handle routine CRF checks — are active areas of
innovation. Training curricula may need updating (e.g. incorporating data literacy and adaptive design).
Organizations that clarify role expectations and facilitate collaboration are likely to see better trial efficiency and
data quality.

Conclusion

This report has outlined the key roles of the Principal Investigator, Clinical Research Coordinator, Clinical
Research Associate, and Clinical Project Manager in clinical research. Each role brings specific expertise: Pls
lead the science and ensure protocol compliance; CRCs manage site operations and data collection; CRAs
enforce standards and data integrity on behalf of the sponsor; and Project Managers orchestrate the trial's
overall execution. Together, they form an interdependent team that upholds the ethical and scientific rigor of
clinical trials (I"" pmc.ncbi.nim.nih.gov) (! pmc.ncbi.nim.nih.gov).

Data and literature consistently show that clear role definitions and high-quality training enhance trial outcomes.
Recent surveys of CRCs and CRAs highlight concerns about job alignment, support, and career advancement
() bmemedresmethodol.biomedcentral.com) (:°°) pme.nebi.nlm.nih.gov). These findings suggest a need for better-
defined job structures and professional development to sustain a skilled workforce.

Looking forward, the roles will continue to evolve with technological, regulatory, and scientific advances.
Sponsors, CROs, and research institutions must anticipate these changes by investing in role-based
competencies (e.g., electronic data skills, digital communication) and by fostering collaboration. As the
Frontiers [27] review notes, addressing challenges such as role clarity and workload balance is critical for trial
success. By understanding and optimizing the roles of Pl, CRC, CRA, and Project Manager — as defined in this
report — stakeholders can strengthen clinical trial quality and advance medical research responsibly into the
future.
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biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al
infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,
automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field
force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and
automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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