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Executive Summary
Clinical Trial Management System (CTMS) dashboards have become essential tools for tracking, analyzing,
and optimizing the performance of clinical trial operations. By aggregating data from study operations in real-
time, these dashboards enable sponsors, CROs, and investigators to monitor Key Performance Indicators
(KPIs) and metrics across all phases of a trial. This comprehensive report explores the use of CTMS
dashboards in 2026, examining the historical development of trial metrics, the current state of dashboards and
KPIs in clinical research, and future directions such as predictive analytics and decentralized trials. We provide
extensive data, case studies, and expert analyses on categories of KPIs – including enrollment and
recruitment metrics, retention and completion rates, site performance measures, data quality indicators,
financial and resource metrics, and regulatory/compliance metrics. We evaluate how leading CTMS platforms
present these metrics (e.g. protocol-level and site-level dashboards (docs.oracle.com)) and review vendor
dashboard tools, including Veeva’s reports and dashboards for real-time views of study progress (Veeva
demo). Notable case studies – such as an adaptive “DANE” dashboard for enrollment
(trialsjournal.biomedcentral.com) and Covance’s lab-based site performance analytics (pmc.ncbi.nlm.nih.gov)
– demonstrate the practical impact of metric-driven dashboards. We draw on a historical estimate cited in the
background of a 2022 recruitment paper that approximately 80% of trials miss enrollment timelines (paper),
and that trial durations have significantly increased (phase III recruitment rising from ~13 to 18 months over
2008–2019) (pmc.ncbi.nlm.nih.gov). These evidence-based findings underscore the need for robust
monitoring. The report concludes with a discussion on the implications of these metrics-driven approaches for
stakeholders and future directions in clinical operations, such as AI-powered forecasting, enhanced patient-
centric metrics, and evolving regulatory expectations.
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Introduction and Background
Clinical trials are complex, resource-intensive endeavors critically dependent on efficient operations and data
management (pmc.ncbi.nlm.nih.gov). Over the past two decades, the industry has moved from paper-based
study logs to sophisticated enterprise Clinical Trial Management Systems (CTMS) that centralize study
planning, conduct, and oversight. For example, Veeva’s CTMS features brief describes reports showing real-
time operational metrics, documentation, and information by study, country, investigator, and site activation
status (Veeva features brief). They provide both protocol-level dashboards (summarizing overall study health)
and site-level dashboards (drilling into individual site performance) (docs.oracle.com).

As of 2025, the global CTMS market was already valued at over $2.35 billion and is projected to exceed $7.4
billion by 2033 (www.grandviewresearch.com). Growth drivers include increasing trial complexity, tighter
regulatory emphasis on data integrity, and widespread adoption of remote and decentralized trial methods.
Sponsors and CROs are realizing that a modern CTMS is vital for competitive operations. FDA’s E6(R3)
guidance encourages innovative trial design and technology while avoiding unnecessary complexity (FDA
notice). This context highlights the importance of CTMS Dashboards: interactive interfaces that visualize KPI
metrics, enabling faster, data-driven decision-making. Well-designed dashboards confront the historical issue
that many trials lag on recruitment or compliance because problems are detected late (pmc.ncbi.nlm.nih.gov).
By bringing metrics into focus, CTMS dashboards aim to turn “metrics to meaning” for stakeholders,
ensuring better trial performance.

Definitions: In operational management, a Key Performance Indicator (KPI) is a metric that measures “the
critical functions and activities that must be performed in an organization to provide management with an
assessment of quantity and quality” (pmc.ncbi.nlm.nih.gov). In clinical research, KPIs are operational metrics
that indicate study health – for example, rates of patient enrollment, data query resolution times, or protocol
deviation counts. These are distinguished from ad-hoc metrics by being directly tied to strategic objectives
(e.g. enrolling 100% of planned patients by a target date) and by being tracked continually. As one expert
notes, KPIs act as “flags” or “alerts” to signal success or problems, allowing teams to pivot and improve
performance (pmc.ncbi.nlm.nih.gov).

This report provides a thorough analysis of CTMS dashboards, KPIs, and metrics in clinical trial operations.
We begin by reviewing the evolution and role of dashboards in trial management. We then delve into major
categories of KPIs (enrollment, retention, site performance, data quality, etc.), supported by data and literature.
Practical considerations – such as data integration and dashboard design – are examined, along with case
studies of real-world implementations. Finally, we discuss future directions, including AI enhancements and the
implications of a more decentralized clinical trial landscape. Throughout, all claims are backed by current
research and industry sources.
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The Role of Dashboards in Clinical Trial
Management
CTMS dashboards serve as centralized control panels for trial operations, summarizing complex data into
clear visualizations. They allow users to monitor trial progress, site performance, data quality, safety, and
financial status at a glance. Typically, a CTMS dashboard pulls data from the system’s underlying modules
(e.g. enrollment logs, monitoring visit reports, financial ledgers) and often integrates with other systems like
EDC (Electronic Data Capture) or eTMF (electronic Trial Master File).

For example, Oracle’s CTMS documentation describes two standard dashboard views: a Protocol Dashboard
and a Site Dashboard (docs.oracle.com). The Protocol-level dashboard aggregates key information for the
entire study – including overall enrollment numbers, site activation statuses, subject visit completions, payment
statuses, and the status of monitoring activities (docs.oracle.com). In contrast, a Site-level dashboard zeroes
in on a single investigative site, showing metrics like the number of subjects enrolled at that site, visit
completion rates, query resolution status, and overdue payments (docs.oracle.com). In practice, sponsors use
protocol dashboards in executive reviews to gauge overall trial health, while site dashboards help project
managers and coordinators troubleshoot specific site issues.

The ultimate goal of a dashboard is to provide timely, actionable information. One study developed an
Excel-based dashboard with control charts specifically for recruitment monitoring
(trialsjournal.biomedcentral.com). It provided “timely, actionable, and unbiased information on the count of
participants who have completed each stage” of the recruitment process (trialsjournal.biomedcentral.com). By
visualizing accrual counts and weekly trends, the team could quickly identify enrollment bottlenecks and adjust
strategies. In general, dashboards turn raw operational data into insights: for instance, a spike in screen
failures at Site A or a drop in eCRF entry at Site B becomes immediately visible on a dashboard chart.

Dashboard technology has matured. Today’s CTMS vendors often tout real-time analytics and visualization.
Veeva’s Clinical Operations–EDC Connection exchanges record data in near real-time; using it requires
administrator configuration and activation (Veeva documentation). Veeva describes EDC data as keeping
CTMS records and reports current in near real-time (features brief).

In the remainder of this report, we examine which KPIs and metrics are critical to display on these
dashboards, why they matter, and how they are calculated. A historical estimate cited in the background of a
2022 recruitment paper suggests that approximately 80% of trials miss enrollment timelines (paper); this
concerns recruitment schedules, not failure to reach target sample size. A 2024 Tufts CSDD white paper
estimates approximately $800,000 in lost prescription drug or biologic sales per delay day (white paper), an
opportunity-cost measure rather than direct trial expenditure. By the end, readers will have a deep
understanding of how dashboards and KPIs form the backbone of modern clinical trial performance
management.
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Categories of KPIs and Metrics for Clinical
Trials
Clinical trial KPIs span many dimensions of study operations. For clarity, we organize them into broad
categories. Each category comprises specific metrics that reflect trial health in that domain. Table 1 below
summarizes key KPI categories along with example metrics and their purposes.

KPI Category Example Metrics Purpose / Implications

Enrollment &
Recruitment

Number of patients screened; number enrolled
per week; Enrollment rate (actual vs. target);
Screen failure rate; Enrollment timeline (e.g.,
median days to 80% target)
(pmc.ncbi.nlm.nih.gov).

Track whether accrual is on schedule; identify sites or
regions falling behind; adjust recruitment strategies to
prevent delays (80% of trials miss enrollment timelines
(pmc.ncbi.nlm.nih.gov))

Patient
Retention &
Completion

Retention rate (e.g. % patients staying through
last visit); Dropout rate per site; Completion rate
of subject visit schedules.

Ensure trial will reach its endpoint; detect protocol
tolerability or consent issues; retention is crucial (25% of
RCTs discontinue due to poor recruitment/retention
(pmc.ncbi.nlm.nih.gov))

Site Activation &
Performance

Number of sites initiated; Site startup duration
(days from IRB approval to first patient visit)
(pmc.ncbi.nlm.nih.gov); Enrollment per site;
Protocol deviations per site; Visit adherence rate
per site.

Evaluate site selection and management; identify high-
value sites (e.g. “sites that enroll quickly [and] engage
patients” are deemed high quality (pmc.ncbi.nlm.nih.gov));
optimize site network and resources

Operational
Timelines

Time to key milestones: IRB approval, site
initiation, first patient in (FPI), last patient out
(LPO), database lock; median and variance of
cycle times.

Gauge overall study speed and identify bottlenecks; delays
in these steps (e.g. rising from ~13 to 18 months
recruitment (pmc.ncbi.nlm.nih.gov)) directly impact cost and
drug development timelines

Data
Management &
Quality

Data entry lag (days since visit to data entered);
Query volume (open queries, queries per subject)
and resolution time; Error rate in CRFs or
database (e.g. errors per 10,000 fields)
(pmc.ncbi.nlm.nih.gov); % SDV completed.

Monitor data completeness and cleanliness; slow query
resolution or high error rates signal risk to data integrity;
source-to-database discrepancies can be audited using a
defined error criterion (2008 study) but must be tracked;
fast click to lock data streamlines analysis

Safety &
Adverse Events

Number of SAEs and AEs reported vs. expected;
reporting delay (days from event to database);
Safety signal metrics.

Ensure patient safety and regulatory compliance; track
whether safety issues are skewed at certain sites or
periods

Quality &
Compliance

Number of protocol deviations/violations; audit
readiness metrics; number of monitoring findings;
compliance with monitoring plan (e.g., % visits
monitored on schedule).

Maintain GCP standards; KPI thresholds can alert teams
when site training or oversight is needed; can tie into Risk-
Based Monitoring (RBM) indicators

Financial &
Resource

Budget burn rate vs. plan; cost per patient/site;
remaining budget percent; contract milestone
payments status.

Control costs and ensure financial resources are on track; a
2024 Tufts CSDD white paper estimates about $800,000 in
lost daily prescription sales, distinct from direct trial
spending (white paper) so cost KPIs are critical to manage
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KPI Category Example Metrics Purpose / Implications

Patient
(Stakeholder)
Engagement

Patient satisfaction/Net Promoter Score; patient
portal usage; number of protocol amendments
due to patient feedback.

In patient-centric trials, metrics on engagement (e.g. {%}
completion of ePRO surveys) can inform on participant
experience

Table: KPI Categories and Example Metrics for Clinical Trials. High-level categories of KPIs that a CTMS
dashboard should cover, with sample metric types and their strategic purpose.

As Table 1 shows, enrollment and retention metrics form a core category. Recruitment shortfalls are the top
cause of trial failure – up to 25% of RCTs halt early for poor accrual (pmc.ncbi.nlm.nih.gov). It is therefore
standard to track weekly accrual and compare to planned rates. For example, one study’s dashboard tracked
the count of patients at each stage of screening-to-consent, enabling investigators to improve enrollment
processes (trialsjournal.biomedcentral.com) (pmc.ncbi.nlm.nih.gov). The design of enrollment KPIs will often
differ by indication: chronic disease trials may measure monthly enrollment per site, while oncology trials may
focus on qualifying screening rates. Recruitment funnel metrics (e.g. screen-to-randomization ratio, percent
of target achieved) are also commonly displayed.

Patient retention is another vital category. Metrics include the percentage of enrolled subjects who complete
all visits and the site-wise dropout rate. Retention is essential because even with full enrollment, dropouts can
skew power and bias results. Dashboards often plot a survival curve of retention or show “number of active
subjects” over time. In the JAMIA Open case study, mean individual candidate-to-study-completion time fell
from 92 to 73 days after dashboard implementation (study); this endpoint concerns individual participants
rather than the duration of the whole trial.

Site performance metrics help sponsors understand which sites contribute most (or least). These include
speed-of-activation (e.g., days from site selection to first patient visit) (pmc.ncbi.nlm.nih.gov), enrollment totals
per site, and quality measures (e.g. average query count per subject). One analytics approach uses historical
lab collection data to score sites: investigators who have both high enrollment counts and low screen-failure
rates are flagged as “best-performing” (pmc.ncbi.nlm.nih.gov). Consistent with this, Covance demonstrated
that integrating central lab metadata allows development of stable site-level performance metrics
(pmc.ncbi.nlm.nih.gov). A high-performing site, practically speaking, is one with both rapid enrollment and
good retention (as the Covance researchers note (pmc.ncbi.nlm.nih.gov)). Dashboards can color-code or rank
sites by such composite indices to guide site selection in new trials.

Operational timeline metrics (sometimes a category of their own) include cycle times for each trial phase:
start-up, enrollment, follow-up, close-out. These are often visualized as Gantt charts or control charts. For
example, the DANE trial’s dashboard plotted control charts of weekly accrual (trialsjournal.biomedcentral.com).
According to PLoS ONE data, the median recruitment duration in industry phase III trials grew from 13 to 18
months over 2008–2019 (pmc.ncbi.nlm.nih.gov), underscoring why sponsors track planned vs. actual
durations in dashboards. Interruptions can be immediately visible: if enrollment in one country stalls, an
interactive map or site-list dashboard will highlight it.

Data quality metrics form another important class. Since trial data flows through the CTMS or related
systems, dashboards can show metrics like total outstanding queries, average resolution time, and overdue
CRF pages. Data management teams often have key issue trackers – e.g. percent queries closed within 5
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days, or eCRF item-entry lag (days between visit date and data entry) – and these can be surfaced on
dashboards for up-to-date monitoring. A 2008 evaluation counted source-to-database discrepancies
unexplained by study documentation as errors (study). That study-specific measure should not be used as a
general modern-EDC benchmark. For example, one CTMS might have a gauge showing “90% of pages
entered within 2 days” with a green/yellow/red status. Persistent lags would trigger alerts for clinical data
managers to follow up with sites.

Safety and compliance KPIs, though sometimes monitored separately, can also appear on CTMS
dashboards. For example, the count of Serious Adverse Events (SAEs) reported over time may be plotted to
catch safety signals. Compliance metrics such as percentage of monitoring visits completed on schedule, or
number of unresolved monitoring findings, signal how well the trial is obeying protocol and regulations. These
are crucial both for patient safety and for inspection readiness. By tying safety data from EDC into the CTMS
dashboard (or by integrating the dashboards across systems), oversight teams gain unified visibility into
whether safety events correlate with operational factors.

Finally, financial and resource KPIs are tracked by sponsors to manage budget. These include overall
budget spent to date, cost per enrolled patient, burn rate versus projected, and vendor payment timelines.
Although not always part of a standard CTMS dashboard (financials may sit in a separate module), many
enterprises overlay budget KPIs onto trial progress charts to quickly see cost variances. Given the roughly
$800,000 in lost daily prescription sales estimated in Tufts CSDD’s 2024 white paper (white paper), distinct
from direct trial spending, financial oversight is often integrated with performance metrics to assess ROI of
accelerating operations (for example, calculating the trade-off between additional monitoring visits versus the
cost of a delayed submission).

In summary, effective CTMS dashboards cover multiple perspectives: patient-level progress, site-level
productivity, study-wide timelines, and resource utilization. By continually measuring and visualizing these
metrics, CTMS dashboards make the complex process of trial conduct transparent. The selection of which
KPIs to include should align with trial and organizational goals, regulatory priorities, and common pain points
(e.g. if enrollment is historically slow, the dashboard should emphasize accrual metrics). As one industry
author aptly notes, “If you can measure it, you can improve it” – and in clinical trials, the right metrics charted
on a dashboard can guide the team to do precisely that (pmc.ncbi.nlm.nih.gov).

Dashboard Design and Technical Considerations
Implementing a CTMS dashboard involves design choices to ensure data is accurate, timely, and interpretable.
Key considerations include data integration, metric definitions, visualization best practices, and user
roles/audiences.

Data Integration

A CTMS dashboard can only be as good as its underlying data. Typically, the CTMS itself holds much
operational data (e.g. site status, subject enrollment tallies, monitoring visits). However, other systems also
generate useful data streams. Many organizations therefore connect the CTMS with:
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EDC Systems: Enrollment confirmations, subject status (screened, randomized, in follow-up), and
safety events are often recorded first in the EDC. Modern CTMS solutions may interface directly with
EDCs. For connected studies, Veeva’s configured Clinical Operations–EDC Connection updates
subject, subject-visit, and visit-definition records in CTMS from EDC (Veeva configuration guide).
eTMF / Document Repositories: Milestones like IRB approval or site training clearance often come
from the TMF system. Dashboards may incorporate these by pulling from eTMF. Oracle CTMS, for
example, clearly describes site dashboards showing protocol and subject documents status, and a
protocol dashboard listing IRB and regulatory document statuses (docs.oracle.com).
Laboratory or Imaging Data: As demonstrated by Covance, central lab data (such as the timing of kit
shipments and results) can act as proxies for enrollment activity at sites (pmc.ncbi.nlm.nih.gov). When
integrated, lab data can supply “hard” event timestamps to verify site performance metrics.
Analytics Tools: In some cases, raw CTMS data is fed into advanced analytics or BI tools. While
CTMS vendors may have built-in dashboards, organizations sometimes export CTMS data to platforms
like Power BI or Tableau to create more customized views. The JAMIA Open case study did exactly this:
REDCap data was retrieved into a Power BI dashboard (pmc.ncbi.nlm.nih.gov) for interactive
visualization of accrual. The same data from Power BI could be tied back to CTMS user actions.
Finance Systems: Budget and payment information often resides in a financial database. Integrations
can allow a CTMS dashboard to include spend analysis. For example, Veeva Vault CTMS can exchange
budget status with enterprise financial planning tools (though this often requires custom integration).

Effective dashboards rely on timely data. Ideally, feeds are automated (via APIs or ETL processes) so that
charts refresh daily or even hourly. Establishing one “source of truth” for each KPI metric is crucial – confusion
arises if EDC says 50 patients enrolled but CTMS shows 48 due to sync lag. As a clinical project manager
noted, all KPI definitions must be clearly documented: e.g. define “activated site” distinctly (does it require SIV
completed or first patient enrolled?) (www.clinicaltrials101.com). Without such golden definitions, dashboards
across departments can become inconsistent.

Defining and Standardizing Metrics

Dashboards must track well-defined metrics. In practice, teams should maintain a metrics catalog: for each
KPI, list the exact calculation, data source, and purpose. For example, “Enrollment Rate” might be defined as #
of patients randomized at time t / target sample size, computed weekly per study arm.
Standardization prevents “pet metrics” that are only understood by their creators.

To give a concrete example, Oracle’s CTMS documentation lists their built-in metrics: enrollment counts, visit
compliance, payments, trip reports status, etc., all of which have explicit definitions (docs.oracle.com). When
customizing dashboards, sponsors often mirror such definitions or extend them. If comparing phase I to phase
III sites, raw enrollment numbers are not enough; sites of different trial sizes must be normalized (e.g. as
percent of plan or per-site rate) (pmc.ncbi.nlm.nih.gov). In short, dashboards should flag relevant outliers while
filtering non-meaningful variance.

Visualization and Audience

Different audiences require different views. Executive sponsors often need high-level indicators and trend
charts, whereas site monitors need detailed logs. Dashboards typically include:
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Status Cards: Key single-number stats (e.g. “Overall Enrollment: 220/300 (73%)
(trialsjournal.biomedcentral.com)”). These are often color-coded (green/yellow/red) against thresholds.
Trend Graphs: Time series of enrollment, queries, budget spend, etc. For example, plotting cumulative
enrollment against planned milestones highlights behind-schedule accrual.
Data Tables: Drill-down lists of sites with sortable KPIs (e.g. mouse over a site to see its active subjects
and deviations).
Control Charts: As done in the DANE trial, statistical process control charts can show weekly
enrollment counts relative to expected variation (trialsjournal.biomedcentral.com).
Geographic Maps: For multinational trials, maps shading countries by recruitment achieved or site
activation can quickly reveal regional disparities.

When designing a dashboard, the focus should be on actionable insight. For instance, a clinical operations
director might want to see which sites have missed successive monitoring visits, while the finance lead cares
more about budget vs. enrollment. Many CTMS platforms allow user-specific dashboards. Veeva, for example,
provides role-based dashboards so a site coordinator sees different widgets than a clinical study manager.
Medidata describes CTMS Visual Analytics as using data automatically populated from EDC systems for
forecasts and analysis. In all cases, interactive features (such as filter by country or drill-down from aggregate
to individual-subject) improve usability.

Integration of CTMS Dashboards

A typical data flow for CTMS dashboards connects source systems, analytics, and interactive reports.
Enrollment data from an EDC, safety data from EHRs, and lab data are all funneled into the CTMS Analytics
layer, which then feeds out to interactive dashboards and reports. In a modern ecosystem, a dashboard may
even ingest real-world data or trial registry updates to contextualize metrics.

(For example, Covance’s site-performance analytics illustrates how lab kit metadata was linked with site and
patient estimates to construct site metrics (pmc.ncbi.nlm.nih.gov). This is akin to linking CTMS with a lab
system to augment recruitment KPIs.)

The conceptual pipeline is: data sources (EDC, CTMS log, eTMF, lab, finance) → data warehouse/analytics →
dashboard engine → user interface. Mature organizations often combine data from disparate systems into a
consolidated Clinical Data Warehouse, then push aggregated KPIs back to dashboards (sometimes still within
the CTMS UI, or into BI tools).

Case Studies and Real-World Examples

Agile Recruitment Dashboard (DANE Study)

A salient example of CTMS-like dashboard utility comes from the Delirium and Neuropsychological Recovery
among Emergency General Surgery Survivors (DANE) study, a multi-site academic clinical trial
(trialsjournal.biomedcentral.com). The research team repurposed a hospital quality-control tool into an Excel-
based recruitment dashboard. This dashboard integrated with REDCap and provided weekly controls charts
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of patient accrual through each screening stage (trialsjournal.biomedcentral.com). The investigators
emphasized that their tool delivered “timely, actionable, and unbiased information” on patient counts at each
stage (trialsjournal.biomedcentral.com).

The impact was significant. By observing trends on the dashboard, the DANE team made mid-course
corrections: they expanded eligibility and refined their consent approaches to accelerate accrual. The reported
outcome was a significant enhancement of trial efficiency (trialsjournal.biomedcentral.com): the dashboard
“led to changes in the eligibility criteria and improvements in the approach and consent processes,” thereby
shortening study timelines (trialsjournal.biomedcentral.com). The researchers concluded that such a
participant-tracking dashboard could be generalized (code for a generic version is even on GitHub) and could
evolve into a simulator with forecasting (trialsjournal.biomedcentral.com). In other words, next-generation
dashboards might not only show current KPIs but also predict future enrollment and allow “what-if” scenario
planning.

This case underlines key lessons:

User Accessibility: They used Excel and REDCap (widely available tools) to ensure low barrier to use
(trialsjournal.biomedcentral.com).
Control Charts: Presenting statistics like weekly throughput against control limits helped contextualize
normal vs. non-normal fluctuations (trialsjournal.biomedcentral.com).
Rapid Feedback Cycle: Weekly data imports meant investigators could respond quickly to pipeline
problems.
Process Improvement: The DANE dashboard informed changes to eligibility criteria and improvements
in approach and consent processes (DANE study).

Academic Center Dashboard (JAMIA Open Study)

Another illustrative study built a Power BI recruitment dashboard at an academic site
(pmc.ncbi.nlm.nih.gov). In this case, daily subject accrual data from a REDCap database were pumped into a
BI dashboard with interactive screens. Key metrics like “participants enrolled by day” and “recruitment trend”
were visualized. In the before/after descriptive comparison, mean individual candidate-to-study-completion
time fell from 92 to 73 days. Interrupted-time-series slopes for screening and completion rates did not differ
significantly before and after implementation; a secondary model predicted lower performance without the
dashboard (study). These findings do not establish a 19-day reduction in the duration of the whole trial.

The study also emphasized how dashboards offer granular visibility: the team could see patient “progression
through trial stages” and pinpoint exactly when accrual lagged. Furthermore, the study noted the importance of
making such dashboards low-cost (using existing BI tools) since “proprietary software is often too expensive or
complex for small trials” (pmc.ncbi.nlm.nih.gov). This fits a broader pattern: many teams build dashboards with
Power BI or Tableau connected to CTMS/EDC feeds.

Central Lab-Based Site Performance (Covance)

On a much larger scale, pharmaceutical analytics use operations data to derive site KPIs. The Journals in
Contemporary Clinical Trials have published work by Agrafiotis et al. describing how Covance (now part of
Labcorp) assembled a massive dataset of 23 million patient visits across 14,000 trials (pmc.ncbi.nlm.nih.gov).
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By linking each lab kit shipment with trial and site metadata, Covance created a unified view of site activity.
Critical metrics – such as per-site enrollment rate and retention – could be computed consistently across trials.

Covance demonstrated that one can identify high-performing investigators by crossing enrollment counts with
screen-failure rates. In their interactive visualization (Fig. 3 and 5 of the source), sites enrolling many patients
with few screen-outs stood out. The advantage of using lab data (which was uniformly captured for all sites in
each trial) is that it eliminated many sources of variability. The authors concluded that real-world operational
dashboards allowed the sponsor to “intelligently identify and prioritize high performing sites when
planning a new trial” (pmc.ncbi.nlm.nih.gov). Covance’s dashboards also suggested adjusting country and
site selection to set “sensible enrollment targets” (pmc.ncbi.nlm.nih.gov).

This kind of analysis is akin to a CTMS. Many sponsors now integrate third-party metrics (e.g. from labs or
supply chains) into their oversight dashboards. For example, if a site consistently sends labs late or has many
compromised samples, the CTMS could show that as a data-quality KPI. Similarly, Covance noted that raw
enrollment metrics vary by protocol design, but normalizing them allows cross-study comparisons
(pmc.ncbi.nlm.nih.gov). In practice, sponsors use this to set realistic expectations: a site that did well in a
Phase II oncology trial might proportionally enroll in Phase III.

Sponsor/CRO Dashboard Use (Industry)

While specific case studies are less often published, industry best practice advocates widespread use of
dashboards. For example, a Cloudbyz vendor article lists proposed CTMS KPI reports and promotes the
company’s own CTMS software; treat these recommendations as vendor guidance rather than empirical
evidence. TransCelerate (the pharma consortium) also recommends a metric-driven risk-based monitoring
approach, where dashboards highlight risk indicators (like missing visits or data anomalies) in real time. These
industry initiatives confirm that dashboard-driven KPI management is standard among large pharma/CROs.

In Oracle CTMS, a user can view a Protocol Dashboard summarizing key stats and Site Dashboards for
each site (docs.oracle.com). Veeva describes role-specific dashboards that guide activity by study, program,
country, and site, with reporting insights supporting action on issues and tasks (Veeva study oversight brief).

These case studies illustrate dashboards used to monitor recruitment and operational processes. In the JAMIA
Open evaluation, the interrupted-time-series comparison found no significant difference in screening- or
completion-rate slopes before and after implementation (study). The next section examines broader trends in
trial metrics.

Metrics Trends and Data Insights
To appreciate the impact of dashboards, we review empirical data on clinical trial performance. Two areas
particularly stand out: recruitment efficiency and decentralized trial adoption.
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Enrollment and Timeline Trends
Recent literature shows growing recruitment challenges. A PLOS ONE review (2008–2019) found that the
median recruitment duration for industry Phase III trials increased from about 13 months (IQR 7–23) in
2008–2011 to 18 months (IQR 11–28) in 2016–2019 (pmc.ncbi.nlm.nih.gov). In that study, only a minority of
trials meet their initially planned accrual period. Moreover, around 80% of clinical trials historically fail to
meet their enrollment timelines (pmc.ncbi.nlm.nih.gov), meaning projects run over schedule. For a separate
financial perspective, Tufts CSDD’s 2024 white paper estimates about $800,000 in lost daily prescription sales
(white paper); this is an opportunity-cost measure, not direct trial expenditure. Thus, timely enrollment
dashboards are not a luxury but a necessity to control costs.

A cross-sectional analysis in JAMA Network Open examined 2,542 randomized trials in surgical populations
registered on ClinicalTrials.gov in 2010–2014. Of all included trials, 1,166 (45.9%) met their prespecified
enrollment target and 546 (21.5%) were discontinued. Discontinued trials generally stopped after their planned
completion date; discontinuation should not be equated with early closure for poor accrual (study).
Furthermore, academic monitoring has shown that poor recruitment is a major cause of trial discontinuation
(pmc.ncbi.nlm.nih.gov). Altogether, these data statistically reinforce why a dashboard should highlight metrics
like percent target achieved and days remaining to target. If a dashboard shows only 50% recruited at 80% of
planned time, that is a red flag trigger.

Beyond raw duration, dashboards often incorporate risk indicators. For example, statistical methods such as
conditional power or accrual forecasts have been applied. A 2023 BMJ Medicine study evaluated fair inclusion
in oncology research at the trial, product, and sponsor levels (study), so dashboards may also track diversity
KPIs (e.g. % enrollment by age and race).

Given these recruitment challenges, sponsors have embraced more analytics. For instance, some
organizations use predictive enrollment modeling: by feeding historical site data into algorithms, they
forecast future enrollment pace. While academic references to AI forecasting are still emerging, industry
anecdotes suggest a trend. The DANE study itself noted plans to build forecast simulations into their
dashboard (trialsjournal.biomedcentral.com), anticipating a future where a dashboard predicting delays will flag
them before they occur. Similarly, the burgeoning field of machine-learning in clinical operations (e.g. arXiv
studies) indicates that trial planners soon will rely on CTMS dashboards not just for current metrics but
for sophisticated predictions.

Impact of Decentralized Trials
In parallel with metrics trends, trial designs are changing – especially with the adoption of decentralized
clinical trial (DCT) elements. Dashboards must adapt to these. A recent BMJ Open study (2026) analyzed
metabolic disease trials and found that about 28% of them employed decentralized features (like telemedicine
visits, home nursing) (pmc.ncbi.nlm.nih.gov). Interestingly, this did not immediately shorten trial durations. The
authors observed that the industry is in a “learning phase”: potential time savings from remote visits
coexist with new logistical complexities (pmc.ncbi.nlm.nih.gov). In other words, simply adding
decentralized components can yield counterbalancing delays unless carefully managed.
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However, decentralized methods do change which KPIs matter. For example, in a fully in-person trial, “site
activation to FPI” is key; in a DCT, an equivalent metric might be “time from patient consent to first remote
encounter.” Patient-centric metrics also become more relevant: retention might be tracked by compliance with
eDiaries or return of wearable device data. The BMJ Open study notes that decentralized trials emphasize
“real-world applicability” over mere statistical representativeness (pmc.ncbi.nlm.nih.gov) – meaning
dashboards may now include social media or electronic health record (EHR) data to assess how the trial
cohort matches the broader population.

Thus, while decentralized trials introduce new data streams (e.g. telehealth logs), they continue to rely on core
metrics. Enrollment, retention, site performance (now possibly including remote sites), and safety remain at the
core, but the channels of data shift. For dashboards, this means integrating tools like patient apps and
ensuring that drop-offs (e.g. app non-use) are captured as part of the metrics (pmc.ncbi.nlm.nih.gov). As one
ACRP review suggests, patient retention in DCTs requires specialized focus (e.g. engagement metrics on
remote platforms) (acrpnet.org), likely manifested in dashboards as “ePRO completion rates” or “follow-up
compliance in remote visits”.

Metrics of Operational Efficiency
Operationally, dashboards now measure novel aspects of efficiency. For example, many organizations track
monitoring effectiveness: number of onsite vs remote monitoring visits, percentage of SDV (source data
verification) completed, and compliance with monitoring plans. FDA issued its final E6(R3) Good Clinical
Practice guidance in September 2025. While specific large-scale studies of these metrics are few, practitioners
note that CTMS dashboards can flag, say, a site with 0% monitoring for >2 months. Similarly, queries are now
managed more frequently via dashboards: one IntuitionLabs article describes using the CTMS itself for query
ping-pong tracking, reducing data-check turnaround (cdconnect.net).

Each of these metrics – though not always the “headline stats” – contributes to trial agility. Delays in issue
resolution, for example, can cascade into data lock delays. Therefore, advanced dashboards often include
alert thresholds (e.g. query backlog > X days triggers notifications) and use color-coding to show sites with
operational risks.

Comparison of CTMS Platforms
The feature sets of leading CTMS platforms reflect these trends. Veeva describes dashboards and reports that
track enrollment and milestones, with drill-downs to support action (Veeva CTMS). Medidata describes CTMS
Visual Analytics as supporting forecasts and analysis with data automatically populated from any EDC
(Medidata CTMS).

Oracle documents a site dashboard with site and subject information, trip-report status, and site payments
(Oracle documentation). Veeva’s Clinical Operations–EDC Connection requires administrator configuration
and activation (Veeva documentation).

Overall, the technological capability to collect and display metrics is no longer a barrier in 2026. The main
challenge is knowing which KPIs to track and how to act on them. The evidence and case studies above
illustrate metrics that matter most to trial success and how dashboards can drive continuous improvement.
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Case Study: Applying Metrics for
Performance Improvement
To illustrate the power of combining metrics and action, consider a hypothetical case of Sponsor X running a
Phase II oncology trial in multiple regions. The sponsor’s CTMS dashboard highlights the following:

Enrollment: Target = 300 patients. At Month 6, actual enrollment is only 150 (50% of target), versus the
planned 60%. The dashboard flag turns yellow (behind schedule).
Site Recruitment: The site-by-site view shows four sites enrolled 25 patients each, while the remaining
6 sites have combined only 50 patients, for a total of 150. The sponsor uses CTMS data to email or re-
train lagging sites.
Screen Failure Rate: The average screen fail is 40%. A deeper look reveals one country has a 60%
screen fail. This prompts protocol amendment discussions (perhaps tightening inclusion criteria or
checking lab processes).
Data Queries: A query bar chart shows a backlog of 200 open queries, up from 50 last month. Further
review indicates a data entry backlog at a particular CRO vendor, so corrective action for data
management is triggered.
Budget: Financial dashboard indicates actual spend is 60% of budget at mid-trial (against 50%
planned). Finance releases more funds for recruitment campaigns.
Risk-Based Alerts: The integrated RBM tool in CTMS identifies a site with no monitoring visit in 3
months, generating an alert. A scheduler is dispatched.

By Month 9 in this hypothetical example, enrollment reaches 65% of the 300-patient target (195 patients).
Without a planned Month 9 comparator, this does not establish that enrollment has caught up. This example
(though fictitious) reflects how dashboards unify data to generate insights. Each identified metric—enrollment
pace, site lag, data backlog—fed into concrete decisions. The sponsor essentially “closed the loop” on KPI-
driven management, as recommended in quality management frameworks (pmc.ncbi.nlm.nih.gov).

Future Directions and Implications
The landscape of clinical trial metrics is evolving. We anticipate several key trends:

Advanced Analytics and AI: Machine learning models are being trained on historical trial data to
forecast enrollment, estimate dropout risk, and even predict outcomes. The 2025 preprint Deep
Learning-based Prediction of Clinical Trial Enrollment with Uncertainty Estimates applies a deep-
learning model to predict clinical trial duration, assuming a Poisson-Gamma process for site-level
enrollment. In a few years, CTMS dashboards may sit on top of AI engines: a planner could drag a
“forecast” widget showing projected enrollment reaches. A different example is predictive risk modeling –
identifying which sites are likely to underperform before enrollment begins, based on multi-trial data
(building on Covance’s approach (pmc.ncbi.nlm.nih.gov)).
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Real-World Data (RWD) Integration: As regulators embrace RWD, dashboards may incorporate
external data. For instance, if a pulmonary trial sees enrollment lag, linking real-time EHR or public
health data could help identify untapped patient pools. Similarly, post-market data could feed earlier for
safety KPIs. This convergence blurs the line between trial metrics and ongoing drug performance
metrics.
Decentralized Trials & Patient Metrics: As DCT elements proliferate, dashboards will need new
metrics (patient app usage, remote equipment compliance, telehealth connectivity metrics). Patient-
reported outcome (PRO) dashboarding is a growing subfield – tracking the timeliness of eDiary
completion. If a site has low eCOA compliance, notifications can be sent automatically.
Regulatory Compliance: Under FDA IND safety-reporting requirements, sponsors must notify FDA and
all participating investigators of potential serious risks qualifying under 21 CFR 312.32(c)(1)(i)–(iv) as
soon as possible and no later than 15 calendar days after determining that the information qualifies for
reporting. These include serious and unexpected suspected adverse reactions, for which evidence must
suggest a causal relationship. Unexpected fatal or life-threatening suspected adverse reactions require
notification to FDA as soon as possible and no later than 7 calendar days after the sponsor’s initial
receipt of the information. These are distinct report types and clock triggers, rather than a universal
deadline for all safety reports.

Stakeholder Implications:

Sponsors and CROs benefit from KPI dashboards by gaining transparency and the ability to reallocate
resources proactively. They must invest in data infrastructure and data literacy to fully realize this.
Investigative Sites see the other side: many CTMS allow site personnel to view their own metrics (e.g.
how many queries outstanding at their site). While this fosters accountability, it requires sites to adopt
the CTMS and trust the data.
Regulators: FDA’s final E6(R3) GCP guidance incorporates flexible, risk-based approaches to clinical
trials (FDA guidance).
Patients indirectly benefit: faster, more efficient trials get therapies to market sooner. In patient-centric
protocols, dashboards can even provide participants with aggregate trial progress (enhancing
engagement).

Comprehensive Conclusion
CTMS dashboards in 2026 represent the culmination of decades of digital transformation in clinical research.
These systems, from established legacy vendors to new cloud-native platforms, now routinely offer real-time
visualization of hundreds of KPIs across trials. From enrollment kinetics to query pile-ups, from site scores to
budget burn rates, all facets of trial operations can be quantified and monitored continuously. The JAMIA Open
evaluation found no significant difference in screening- or completion-rate slopes before and after dashboard
implementation (study); claims of proven reductions in whole-trial duration require stronger evidence.

Key takeaways include:
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Integration is Essential: Dashboards are most powerful when integrated with EDC, eTMF, lab, and
finance systems. Veeva describes its connected clinical products as automating data flow across
applications (Veeva EDC features brief).
Define What Matters: There is no one-size-fits-all KPI set. Each trial must choose metrics relevant to its
goals. Common core KPIs (enrollment, retention, compliance) should always be tracked, but phase- or
indication-specific KPIs should be added as needed. Importantly, metrics must be well-defined. For
example, Clariness defines outreach performance by the number of attempts made to reach a patient
(Clariness).
Action-Oriented Metrics: The best dashboards do not simply display numbers but prompt action. If an
indicator turns red, there must be a process (checklist or workflow) to respond. For example, an
“Overdue Queries” alert should route tasks to data managers automatically.
Continuous Analysis: The story of CTMS dashboards is ongoing. As the Quantified Site Performance
(Covance) study suggests, there is a wealth of historical data waiting to be exploited
(pmc.ncbi.nlm.nih.gov). Sponsors can run retrospective analytics on their CTMS data to refine future
trial planning (for instance, prioritizing suitable investigators for a new trial based on past metrics).
Future-Proofing: As we look to the horizon, dashboards will evolve with AI, RWD, and DCT. Teams
should build their metric infrastructure with flexibility – for example, storing data in unified warehouses,
adopting common data standards, and exploring machine learning tools.

In conclusion, CTMS dashboards are no longer optional; they are central to modern clinical trial management.
This guide has mapped out the extensive landscape of KPIs and metrics that should populate a CTMS
dashboard in 2026, supported by literature and practical examples. By adopting a metrics-driven approach, the
clinical research community can make trials faster, safer, and more efficient – ultimately accelerating medical
innovation for patients.
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IntuitionLabs is an AI consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

AI consulting and adoption

Our AI enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind AI: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted AI options support teams
evaluating how to operate AI with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include AI agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore AI enablement, pharma and biotech software development, data engineering and BI, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ai

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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