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IT’S TIME FOR ONCOLOGY TRIALS TO TRANSITION TO RISK-BASED MONITORING

Many clinical trial sponsors were caught unprepared when the 
COVID-19 pandemic struck. Especially impacted were those 
sponsors using labor-intensive traditional source document 
review (SDR) and source data verification (SDV)* methods for 
on-site Phase III settings. Now sponsors continue to face an 
important decision: should ongoing studies be transitioned  
to the more effective risk-based monitoring (RBM) approach? 
And if so, what must be done to make the transition happen, 
what resources are required and what are the risks?

*Traditional SDV is a verification process in which clinical research associates (CRAs) compare how well case 
report forms conform to their source data, as a check on reliability and integrity. Even today, in an era of electron-
ic data capture, SDV often requires hands-on data-point transcription and manual monitoring, as well as onsite 
visits to all study sites. As a result, it is highly labor-intensive and time-consuming. Delays in identifying issues and 
taking corrective steps often occur.

IT’S TIME FOR ONCOLOGY TRIALS TO TRANSITION TO RISK-BASED MONITORING
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Pandemic containment measures made  
the need for RBM clearer—and more urgent

The COVID-19 pandemic has created many unique challenges for patients 
and researchers. As quarantines and lockdowns were first issued, health 
authorities the world over issued guidance for clinical trials that focused  
on patient care and site burden.1,2 Overall, these guidance messages kept 
patient health in the forefront, sought to reduce the impact on site staff  
and called for documenting any changes in protocol amendments or 
deviations. They also reflected broad changes in where and how 
investigators and patients could interact in the face of contagious disease. 
The pandemic reduced access to investigational medications, as most 
patients became unwilling or unable to travel. In oncology, assessment of 
progressive disease and potential treatment efficacy were interrupted, and 
patients with adverse events or protocol deviations could go unidentified 
where sites had previously relied on clinic-based monitoring visits to identify 
missed events, errors or omissions. While enrollment was halted for some 
studies, others continued to accrue new subjects as local COVID-19 impacts 
varied, and still others accommodated enrollment via newer options such  
as telemedicine.  
 
Ongoing continuity of the trials during the pandemic was critical for patients 
looking for new treatment options; sponsors and Contract Research 
Organizations (CROs), however, were challenged with how to ensure patient 
safety, monitor for protocol compliance and data integrity while facing 
national and local travel limitations, navigating clinic procedures to avoid 
unnecessary exposure to COVID-19 and site staff shortages. This created a 
growing backlog of data in need of review. Options to mitigate this risk and 
maintain monitoring oversight were limited primarily to remote monitoring, 
which requires site staff to enable clinical research associates (CRAs) to 
remotely access their source documents and medical records. Central 
monitoring includes remote review of data, often aggregated and presented 
via visualizations for trending and outlier detection that do not require site 
staff involvement. Remote monitoring proved to be a challenge due to 
regulatory restrictions on the use of those methods outside of the United 
States, as well as staffing shortages faced at the trial sites.  

Studies that had previously adopted centralized monitoring fared the  
best because they did not require action or enablement from already 
strained healthcare providers and site staff. Central monitoring helped 
ensure data integrity and continuity in the absence of physical site visits. 
Risk-based monitoring (RBM), already in place for many larger studies, 
proved invaluable for keeping data-cleaning ongoing and helping to  
keep patients safe. Many studies without RBM, however, were forced  
to pivot to remote and/or centralized monitoring where possible and, in 
some locations, pause monitoring entirely. Smaller trials, often in oncology, 
suffered disproportionately.

In oncology, assessment 
of progressive disease  
and potential treatment 
efficacy were interrupted, 
and patients with adverse 
events or protocol 
deviations could go 
unidentified where sites 
had previously relied on 
clinic-based monitoring 
visits to identify missed 
events, errors or 
omissions. 
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Central monitoring, the remote review of aggregated 
electronic data (including data analysis), can be 
performed at a patient level in smaller studies and  
at both a patient and a study level in larger trials.  
Patient-level reviews tend to focus more on non-
statistical analysis of data, while study-level reviews  
tend to focus more on statistically driven assessments. 
The specifications of each trial (number of sites, number 
of subjects, enrollment rate, treatment duration, 
assessment volume and data collection volume),  
along with an assessment of the protocol execution 
risks to the critical data and critical processes, help to 
determine if patient-level and/or study-level central 
monitoring strategy should be applied. Central Monitors 
write reports and data-specific queries for each site  
and provide those reports and queries to the clinical 
team who first evaluate the findings and issues,  
then determine the most appropriate monitoring 
intervention.
 
If an onsite visit is determined to be the best mitigation 
for an issue, the CRA will review a predefined sampling 
of subjects or subject visits to gain a holistic view into 
the critical processes across the site—such as ICF, 

eligibility, IP administration, AE reporting and endpoint 
data collection. The CRA also will examine targeted 
areas for investigation prescribed by the central 
monitors based on their review of the data, which  
may include additional subjects, subject visits, 
procedures or data points. RBM’s targeted approach, 
driven by real-time data insights, can significantly 
reduce the amount of time needed to spend at trial 
sites, as well as optimize use of time and resources 
spent addressing data.

The European Medicines Agency4 and the FDA both 
strongly encourage trial sponsors to utilize a risk-based 
approach to managing clinical trial quality. For example, 
the non-binding Guidance For Industry document issued 
by the FDA’s Center for Drug Evaluation and Research 
(CDER) in 2013 states: “There is a growing consensus 
that risk-based approaches to monitoring, focused on 
risks to the most critical data elements and processes 
necessary to achieve study objectives, are more likely 
than routine visits to all clinical sites and 100% data 
verification to ensure subject protection and overall 
study quality.” 5

RBM to the rescue

What is RBM? The underlying concept is simple: rather than review all data 
for quality and safety problems at every site on a fixed schedule of recurring 
on-site visits, RBM instead deploys monitoring resources deeply and 
selectively where and when they are most needed. Sites are targeted  
for monitoring based on insights provided by a central monitoring team  
who use dashboards that aggregate data from different sources, allowing  
for more efficient assessment of protocol compliance, data congruity and 
identification of trends and outliers.
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The FDA Guidance document cites several studies that suggest centralized monitoring performs 
better than routine visits to 100% of sites in detecting fraud, fabrication of data and other 
non-random data distributions.5 For large enough studies, RBM can identify 90% to 95% of 
problems found by traditional methods .6,7 Centralized monitoring also provides more timely 
protocol deviation and unreported adverse event detection, which can mean better patient 
safety protection.

…current practices in clinical research are not proportionate to risk nor well 
adapted to achieving the desired goals…. Both study and process design is 
often cluttered by data collection requirements or quality control activities 
(e.g., monitoring etc.) of limited importance that distract greatly from the 
most important issues….There is a need to find better ways to make sure 
that limited resources are best targeted to address the most important 
issues and priorities, especially those associated with predictable or 
identifiable risks to the well-being of trial subjects and the quality of  
trial data and results.4

EMA’s critical perspective

In 2013, its guidance summarized the challenge:

Yet as technology has progressed, innovation in monitoring has been slow. Centralized 
monitoring and risk-based approaches have gained little foothold in the near-decade since this 
guidance was issued. In 2021, ACRO (Association of Clinical Research Organizations) reported 
that across >6,500 clinical trials conducted in 2019, fewer than 20% implemented central 
monitoring, and only 15% deployed key risk indicators (metrics used to compare site 
performance versus established values or other sites).8 Despite innovations that include 
transitioning from paper case report forms (CRFs) to Electronic Data Capture (EDC) systems, 
mastering the use of automated edit checks to improve the integrity and accuracy of the data 
and deploying electronic query management systems that allow us to trend the types, 
frequency and impact of queries across the study… we have not leveraged the available data to 
improve the way we monitor our clinical trials.

We still routinely wait to identify protocol deviations until we arrive on site to perform SDV 
activities. For non-oncology trials, we typically do not proactively review screening visit data 
within EDC to prevent sites from enrolling subjects who do not meet entry criteria. We do not 
routinely follow a patient’s progress between on-site monitoring visits by the CRA, to alert sites 
to potential safety concerns or deviations. Turnaround times for fixes are too slow when they 
depend on an on-site CRA, and if CRAs are solely focused on SDV, they may not have the time to 
assess process or to implement solutions during their visits.
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RBM can help to facilitate an increased focus on-site processes that often translates into decreases in audit and 
inspection findings (which largely involve failures in ICF, confirmation of eligibility, IP management, AE reporting, 
regulatory document management, PI oversight and collection of study endpoints). By targeting a sampling of 
critical subject visits, the entire visit can be assessed based on:

 Compliance with the protocol

 Congruency in the data across the visit

 The site’s documentation of the entire story of the patient’s progress through the trial

This enables sponsors to more confidently ensure the protection of data integrity. This equally focuses on  
the sentinel objective of monitoring, which is to protect the rights, welfare and safety of the patients. 

Using a targeted or sampling approach to provide a 
greater focus on Source Document Review (SDR) 
emphasizes attention to what was done, when it was 
done, who performed it and how it was done, as 
opposed to a comparison of the results reported with 
the results entered into EDC (the transcription focus of 
Source Data Verification [SDV]). SDR elicits the story of 
what happened to the patient versus SDV, which tests 
only whether numbers match. SDR helps ensure the 
therapy is correctly dose-adjusted for weight changes, 
that lab findings or safety events are not overlooked  
and that discrepancies in concomitant medications are 
noted. SDR looks at dosing frequency to detect and 

prevent protocol deviations. It assesses the quality  
of the source data and the oversight of the patient. 
Considerable research has shown that SDR adds  
value in areas where SDV falls short. SDV by comparison, 
focuses on verifying the accuracy of the data entered, 
but not necessarily taking the time to consider the 
meaning of that data in the context of everything else 
happening with the patient. While both SDR and SDV  
can be important, the trial results are more significantly 
impacted if HOW and WHEN and WHO completed the 
assessment were not in compliance with the protocol, 
even if those results were correctly transcribed into  
the EDC.

1

2

3
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Cost advantages flow from RBM

Because the latest RBM approaches involve centralized monitoring, targeted sampling of  
SDR/SDV and reduced travel, the approach is almost always more cost effective than in a 
traditional model. The cost savings will always be higher in larger studies where the patient  
(and therefore data) volume is greater, but that does not mean sponsors won’t see an effect in 
smaller studies as well. The cost of running a clinical development program in oncology usually 
reaches into the hundreds of millions of dollars. Using those resources wisely includes finding 
how best to address challenges brought about by study changes—be they modifications driven 
by deliberate protocol alterations or modifications to address unexpected events—and finding 
ways to minimize their cost implications. Here too, adopting a risk-based model can help by 
early and thorough identification of problems and issues.

 
RBM demonstrates improvement  
in clinical trial quality

While cost reductions can be motivating, the real power of RBM lies in the improved quality 
oversight. Patient-level central monitoring using non-statistical visualizations enables small  
or slow-enrolling trials to enjoy the benefits of RBM, which in early models was limited to large 
or fast-enrolling studies that required a substantial amount of patient data to accumulate in 
order to utilize the statistically-based analyses. Central monitoring of data enables a faster 
review of not only the EDC data, but all of the data from various sources collected in modern 
clinical trials. More and more trials are using ePROs, eDiaries and even wearables to capture 
data that is never integrated into the EDC system. Further, the ability to alert CRAs and sites to 
emerging issues when data are captured via a number of different sources, on a much faster 
turnaround than the standard four or six weeks under legacy models, improves both patient 
safety and compliance.

RBM applied at a study level can help identify emerging trends within patients, across patients, 
within sites and across the study. If a study is large enough, central monitoring of data makes it 
possible to use statistical methods to identify sites and/or subjects that are outliers, flagging 
where additional CRA inquiry can be useful. Oncology studies often have primary endpoints 
based on CTCAE and specific disease measurements, such as RECIST, WHO, irRC or Lugano 
Criteria. Central monitoring of that data improves primary endpoint oversight, by eliminating 
the need for CRA travel and by improving the timeliness and rate of catching errors (through 
near real-time analytics). Similarly, lab-related interventions are better managed with central 
data monitoring in place.
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Key RBM components used in the  
Syneos Health RBM strategy

The beauty of most modern RBM solutions is that they can be applied in a 
modular fashion based on the risks and needs of each individual clinical trial. 
Key components in the Syneos Health approach include:

RBM 
Component Description When to Use Benefits

Risk 
Assessment

Identification of critical data and 
process and where risks could 
impact subject safety or data 
integrity along with planned  
risk mitigations.

All studies Focuses entire team on 
what matters most.

Central 
Monitoring 
Clinical 
Reviews 
(CMCR)

Patient-level clinical data reviews 
conducted either manually in 
EDC and other data portals (e.g., 
Central Lab portal, eDiary portal, 
Imaging portal) or through data 
visualizations via analytical 
platforms. These plot patient 
data progress during the trial to 
aid in central identification of 
protocol deviations, oversee 
medical care of the subject, 
assess protocol compliance and 
aid in query of illogical/
incomplete/missing data that are 
not programmable through edit 
checks.

All studies Provide the core 
monitoring obligation  
of protecting the welfare  
of patients participating in 
a clinical trial. Can identify 
issues in “near real time” 
and help to prevent 
reoccurrence. This prompt 
assessment provides for 
much faster remediation 
of errors and omission, 
providing improved  
patient protection and 
protocol compliance.

Key Risk 
Indicators 
(KRI)

Site level operational metrics  
with either predefined 
thresholds or dynamic  
standard deviations from the 
study average. These are used  
to compare the performance  
of each site to all other sites  
on the trial. 

Studies with 25-35 
sites or more and 
>100 patients.

Identifies sites that are 
high, moderate and low 
risk from an operational 
perspective, allowing CRAs 
to use as a factor to assist 
in prioritizing oversight.
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RBM 
Component Description When to Use Benefits

Site Central 
Assessment 
Notifications 

Reports for each site, similar  
to an MVR, summarizing the 
central monitoring findings  
and other operational risks  
for the CRA to review to 
determine the appropriate 
monitoring intervention.

Most studies using 
CMCR and KRIs 
where <100 SDR/SDV 
is deployed during 
IMVs that are not 
frequency-based but 
are instead risk and 
workload-based.

Serves as ICH E6 R2 
required Central 
Monitoring report and  
acts as a “trigger” for  
CRAs to review site risks 
and workload to document 
a decision on monitoring 
intervention.

Study-Level 
Surveillance

Implementation of analytical 
visualizations and/or statistical 
analysis to highlight anomalies, 
trends and issues in patient data 
collected during the trial. Can 
identify issues across the study, 
region, country, sites or subjects.

Studies with 25-35 
sites or more and 
>100 patients.

Enables early identification 
of risks that require 
intervention such as 
retraining, protocol 
clarification, process 
improvements to protect 
data integrity. Can alert  
the team to safety trends 
that require medical 
intervention.

Quality 
Tolerance 
Limits (QTLs)

Study-level metrics of either 
operational or patient data with 
predefined thresholds used to 
alert sponsors to key concerns, 
where failure to intervene could 
have a significant impact on 
patient safety or trial integrity.

Large Ph II/III trials 
(not recommended 
for small Ph I/II 
studies with shorter 
durations).

Allow for early signaling 
and intervention on 
study-level quality 
excursions that could 
impact study results/
analysis.

SDR/SDV 
Sampling 

Selection of predetermined 
subjects, subject visits and/or 
procedures to monitor as a 
minimum monitoring 
requirement. 

Used in all studies 
where central 
monitoring strategies 
(specifically CMCR) 
are deployed.

Procedure sampling 
recommended for 
studies with <5 visits/
patient and <10 
patients/site.

Subject visit sampling 
recommended for 
studies with >5  
visits/patient.

Subject sampling 
recommended for 
studies with >50 
patients/site.

When a robust central 
monitoring strategy is 
deployed, an SDR/SDV 
sampling strategy allows 
for a reduction in the need 
for onsite IMVs, more 
focus on critical site 
process and remediation 
of findings, as well as time 
for assessing facilities, 
regulatory documentation, 
investigational product, 
site staff and PI oversight.
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What concerns are keeping oncology 
studies from adopting RBM?

For many sponsors, their knowledge of RBM may be outdated, and they may still be under the 
impression that RBM is only suited for larger studies. Thus, one concern for some is data 
volume; a minimum amount of data is required to effectively apply some statistically based 
central monitoring solutions. But this is no longer a reason to avoid using RBM for small early 
phase studies, as applying centralized review at the patient level is still a major safety and data 
integrity aid. As a result of these concerns, RBM components may not have been deployed in a 
trial’s smaller, earlier phases, and introducing RBM for the first time as the drug moves to a 
pivotal Phase III may raise fears that there will be a learning curve and other startup delays in 
the race to market, becoming a driving factor in the decision to include or exclude RBM.

There is also a hesitation in the oncology community over adopting RBM that largely stems  
from a misunderstanding of patient risk. Oncology studies are complex, with highly innovative 
adaptive study designs, multiple cohorts of different treatment paradigms, very sick patients, 
tight time windows and scientific riddles that can literally be a matter of life or death. Without  
a detailed comparison of source against 100% of the database, skeptics say, dangers and 
problems are likely to be missed. Evidence, however, shows that the opposite is true: RBM 
catches more problems, faster than 100% SDR/SDV, because it looks for trouble where it is most 
likely to be found—a high-efficiency strategy. Because risks will be found earlier via RBM, the 
high-risk nature of oncology trials makes them more suited for a risk-based approach, not less. 
Delays in adoption of RBM components deny subjects the maximum protection now possible in 
a clinical trial, even as they fail to alert sponsors to critical trends and risks to data integrity in 
time to remediate.

Opposition to transitioning on-going trials to RBM often centers around logistics and  
change management. Change is difficult for many. The study’s leadership team and/or  
sponsor may take some time to understand and work with the proposed new metrics, 
particularly where reliance has been misplaced on percentage of SDV and SDV backlog metrics 
historically. Many mistakenly attribute percentage of SDV as a measure of study quality and  
SDV backlog a measure of CRO/CRA productivity. People fear a loss-of-control when moving 
from ‘old model’ metrics (SDV percentages) to ‘new model’ metrics such as percentage of visits 
for SDR and SDR backlog. In fact, for most RBM studies an even better measure of quality is 
obtained through a Data Quality Indicator (DQI) Report. This report is programmed specifically 
to assess the query rate, data change rate and percentage of SDV on the most critical data captured 
on the trial. The query rate and data change rate are better indicators of specific areas 
of risk and can be assessed at a study level, then drilled down to site and subject levels.

Because risks will be found earlier via RBM, the high-risk nature of oncology 
trials makes them more suited for a risk-based approach, not less.
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Clean data. How clean is your data 
currently? Think about “cleanliness” 
not in terms of SDV, but rather in 
terms of whether it affords effective 
review of data and processes that 
impact protocol compliance, patient 
well-being and safety.

Endpoint changes. How much of  
your primary endpoint data has 
changed as a result of the SDV and 
SDR work done to date?

Data volume. How much more data 
are there to collect?

100% SDV legacy. Has the program 
been operating under traditional 
SDR/SDV, or under an older model 
of RBM? In oncology, it is common to 
find ongoing work that is still being 
conducted using 100% SDR/SDV. 
Think about how many problems or 
issues have happened during the 
study so far.

Have certain sites had  
recurring issues?

Are there trends in the challenges 
the CRAs are seeing across the sites?

Backlogs. Are sites burdened with a 
large backlog of SDR/SDV that will be 
difficult to complete using traditional 
methods or require multiple CRAs 
onsite for extended periods of time?

Delay. How quickly is subject visit data 
being reviewed as measured by date 
visit occurred to date monitored?

Insight. Are CRAs using insights into 
the data to decide what to focus on 
during their IMVs?

Pandemic effects. Are industry 
challenges with CRA site access due 
to travel restrictions/complexities, 
vaccination requirements and other 
pandemic obstacles impacting 
continuity of monitoring subject  
data and safety?

Considerations for converting an ongoing trial to RBM

When deciding if an ongoing body of work should be converted to a modern 
RBM delivery model, specific considerations should drive your decision:
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Additional considerations are operational:

• How much time is remaining in the trial? Can it accommodate  
a 2-3 month transition period?

• Will inspections occur many years in the future when expectations for 
RBM and Central Monitoring will be the norm? Will this trial appear to 
have used outdated monitoring methods?

• How will the data management vendor be impacted? Are they able to 
accommodate changes in SDV requirements in the database (typically 
removing SDV pre-conditions)?

You will need to assess the financial impact of moving to risk-based 
monitoring as well. These considerations include assessment of the 
frequency, volume and costs of previous on-site visits as well as projections 
of future ones. These analyses can estimate how much cost you will 
conserve via transitioning. Costs of transition to RBM must be estimated 
and contracts reviewed for potential impact.

Once you have your team on board with what they will do differently, 
mechanisms must be in place to keep them from slipping back into old 
habits. (For example, by monitoring the volume of SDR and SDV performed 
by individuals, you’ll be able to see if someone is erroneously adding more 
SDV than is needed.) Be open to possibly revising your allocated resources, 
both in who is assigned and also in how many resources are needed.  
If you’re moving from a legacy RBM model to this more contemporary 
approach, this impact may be negligible.

While there are always costs associated with developing the technologies 
that support the dashboard visualizations and new reporting requirements 
associated with this model, the labor savings from reduced frequency of 
IMVs as well as travel savings usually surpass those additions. For smaller 
oncology studies, where there are a limited number of patients and/or sites, 
the labor savings may be limited. In such cases, the overall costs are 
frequently equivalent, but the gains in data quality, patient protection 
and in data confidence will usually outweigh any hesitation. Remember, 
your study will be evaluated by regulatory authorities based on the 
knowledge, standards and expectations of future critics, not the knowledge, 
standards and expectations of today.
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What you’ll need to implement RBM

• Leadership understanding of the why behind the desire to use modern RBM methods

• Leadership understanding of the metrics and measurements to be used going forward

• Strategies to manage change and overcome resistance among stakeholders

• Updates to procedural documents and functional plans

• Database functionality (CTMS, EDC and other) to support new processes,  
workflows and reporting

• Training for key personnel

• Effective channels for communications

• Commitment to success through collaboration
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Summary

COVID-19 made inescapably visible many of the 
shortcomings of traditional clinical trial monitoring 
approaches still in use today. The benefits of 
transitioning to RBM in terms of decreased time to 
first monitoring of data, improved ability to identify 
protocol deviations and continuity of monitoring, 
make a compelling case for even smaller trials to 
make the changeover. The potential for cost 
savings is substantial. Given the expensive and 
long-timeline nature of most oncology 
development programs, the data-quality 
improvement from RBM reduces risks by driving 
signal identification and confirmation of its 
absence if applicable, faster. For oncology patients 
the risk is particularly high, and they may especially 
benefit from the improved safety afforded by RBM. 
Implementation of RBM should be thoughtfully 
planned and is likely, in most cases, to provide cost 
efficiencies as well as quality improvements.
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