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Risk-Based Monitoring: Roundtable Discussion

Aggressive financial targets and reduced R&D budget are 
building tremendous pressures on life science companies to 
develop new drugs/devices in a cost-efficient and timely manner. 
Moreover, the complexity of clinical trials has been increased 
significantly in the last few years, and therefore it is becoming 
more challenging for drug/device development companies 
to achieve high data quality to meet the requirements of a 
successful regulatory submission within a given budget. As far 
as expensive clinical trial management is concerned, frequent 
monitoring visits to investigational sites and 100% source data 
verification do not necessarily result in higher data quality, 
better patient safety, or in understanding the critical issues 
early on. Therefore, it is imperative to look into alternative and 
smarter ways to achieve improved data quality and patient 
safety in a cost-efficient manner. A risk-based monitoring (RBM) 
approach has opened a pathway to enhanced quality conduct 
and reporting of clinical study that the industry has been seeking 
for many years. Moreover, the EMA quality risk management 
reflection paper, ‘MHRA risk-adapted approaches’, and the 
FDA RBM guidance document encourage the industry to adopt 
an RBM approach. Sometimes RBM is referred to by different 
names such as “intelligent monitoring”, “targeted monitoring” 
or “triggered monitoring”, but it is definitely an evolution in 
clinical trial management processes to achieve better quality 
data in a smarter way. At the same time, we need to understand 
that RBM is a set of methods and processes that requires the 
correct resources and technology to be in place, so that when 
employed right from study planning, through conduct, to close-
out, will bring greater results with regard to data integrity, 
quality, patient safety and cost-optimisation. 

Ashok Ghone, Ph.D., VP-Global Services at MakroCare, talked 
with the other thought leaders in this area to put the opinions 
together in the form of a discussion. The other experts that 
contributed to this discussion are: Jane Tucker - Independent 
Trainer and Risk Management Consultant; Sue Fitzpatrick - 
former Head of Education and Training at the Institute of 
Clinical Research; and Sandra (Sam) Sather - Vice President at 
Clinical Pathways, LLC.

As the industry is actively looking into adopting a RBM 
approach and some of the sponsors/CROs are already running 
pilots to standardise the process, this discussion is designed to 
focus on some of the key aspects of RBM-like risk assessment, 
risk management, monitoring plan, centralised monitoring and 
technology.

Ashok: We all know that the clinical trial management process is 
evolving to achieve better cost-efficiencies with improved data 
quality and safety of patients. RBM offers a paradigm shift from 
traditional planning and execution of clinical trials and therefore, 
a right implementation of RBM is essential to maximise its 
benefits and ensure better outcomes. Risk assessment and risk 
management are the two important aspects of RBM. The first 
step in successful implementation of an RBM approach is to 
have a study-specific holistic approach to identify all potential 
risks and evaluate those risks to assess the impacts. Effective 
risk action planning involves effective risk identification and 
proactive root cause analysis (RCA) as part of risk mitigation. 
Therefore, it is necessary to thoroughly identify sources of all 
potential risks and root causes to improve action planning. Sam, 

would you like to opine on this process of risk identification and 
root cause analysis?

Sam: Root cause analysis (RCA) is an important process that 
is not inherent and involves scientific principles. Tools used to 
perform RCA (e.g. 5 Whys, fishbone diagrams, cause mapping, 
force field analysis, etc.) do not teach an individual how to 
perform RCA. RCA, instead, must be taught and practised. 
RCA is a process that is part of performance management. In 
order to determine the cause of performance gaps, you should 
assess the primary environmental and individual performance 
factors (also known as system and project level) that must be 
in place to support any performance for any project where 
you are depending on others to perform critical functions for 
you, such as a clinical study. Interventions assigned to address 
deficiencies must be based on the root cause(s) (i.e. at least one 
root cause for each intervention or set of interventions), in order 
to be effective and prevent issues from occurring or recurring. It 
is imperative to include evaluation design in the interventions 
so that performance can be measured, and assess whether 
RCA was performed well. RCA also focuses on addressing the 
systems level factors - again to promote improvement. RCA 
analysis within clinical trials is primarily formally used when 
implementing CAPAs internally or externally linked to other 
stakeholders (i.e. sponsor to investigator, sponsor to CRO). But 
with the industry focus on building better clinical quality systems 
that include risk management, the use of proactive RCA at all 
levels of performance management in clinical trials is essential 
(e.g. during risk assessment). 

There are many opportunities where root cause analysis 
(RCA) can be used in running clinical trials, but not just for 
non-compliance root cause assessment. Another important 
opportunity to use root cause analysis is in an anticipatory 
environment. Here, RCA can support the conciliatory effort of 
sponsor and/or investigational site cross-functional teams to 
identify why something could go wrong within a study, and link 
interventions directly to the root cause(s) to better mitigate 
risks, especially those linked to risks to human subject protection, 
quality data and project milestones (e.g. RCA used during early 
project planning, study start-up risk assessment and action 
planning to develop study plans). The use of RCA is also crucial 
in determining the essence of change, and what it will take to 
support it (e.g. integrating clinical quality risk management in 
GCP). Additionally, RCA can help to develop both the workforce 
and the strategy involved in future state goals (e.g. risk 
management skills within a GCP environment, reorganisation of 
a clinical research department function, in support of a product 
development plan).  Instead of being primarily reactive and 
trying again and again to fix similar problems, it is critical to 
put the RCA at the front end with risk assessment and action 
planning. It is important to recognise the role of RCA in good 
clinical practice (GCP) and RBM today. 

Ashok: Jane, once we identify, analyse, and prioritise risks, what 
would be the next steps with regard to risk management/action 
planning?

Jane: The responses should be planned appropriately for the 
significant risks, and those responses could be one of four 
different types: Avoid, Transfer, Accept or Mitigate.
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If there are any real show-stopper risks it may be necessary 
to opt for an Avoid Response. This may mean that the current 
plan for the project or clinical trial should be reviewed and 
changed substantially in order to eliminate the root cause of 
the show-stopper risk. For example, with regard to a clinical trial 
planned to involve a new technology, if there is a risk that the 
regulatory authorities may not accept the relevant data being 
incorporated into a submission, it will be necessary to delay any 
further activity until a regulatory opinion has been obtained; 
and if necessary, identify alternative acceptable data collection 
options. 

If any potential risk response is outside of the sphere of 
influence of the team involved, it may be necessary to identify 
an alternative group to whom the risk could be transferred for 
action or decision-making. For example, if there have been 
issues identified by previous (or ongoing) clinical trial teams 
with the formulation of Investigational Medicinal Product, it 
may be necessary to pass risks related to IMP back to the Drug 
Development Team or Manufacturing department for action. It 
is vital for the alternative team to agree to take on responding to 
the transferred risk.The Accept response option may need to be 
utilised for risks such as ‘Regulatory Authorities may announce 
a change to regulations which will affect the outcome of the 
trial’; since there is no way the trial team (or sponsor company) 
can influence the regulators the trial team will need to accept 
the risk and move on. The Accept response is also relevant for 
any risks that will have minimal effect if they do occur.

Mitigate is the response type with which most people are 
familiar. Definition of mitigation actions should start with the 
most significant risks first, and then progress down the risk list 
once the top risks are being managed. Mitigation actions may 
have one of three different objectives: minimise the impact of 
the risk, reduce the likelihood of the risk occurring, or increase the 
chances of the risk being detected if it should occur. Mitigation 
actions should be allocated to a named person (the one who will 
actually take the action – not the project leader) with a defined 
first review date and a measure of success. It is quite likely that 
one risk may need more than one mitigation action, but also 
that one mitigation action may mitigate more than one risk. 
Taking for example some of the clinical monitoring activities of 
a study - such as if we have an inexperienced investigational site 
on the study - as a part of risk mitigation we may increase our 
monitoring depth for this site as a part of centralised and on-
site monitoring to ensure there are no quality or patient safety 
issues arising from the site. It is vital that risk documentation 
should include the details of all agreed risk responses and, where 
mitigation actions are defined, that those actions are followed 
up until the risk is closed or no longer relevant, e.g. recruitment 
risks once recruitment is closed.

Ashok: Regarding clinical monitoring aspects, once we identify 
risks related to clinical investigation conduct and reporting, the 
next key step is to design a comprehensive monitoring plan. 
The monitoring plan for a RBM approach is different than the 
traditional monitoring plan as it will include both components 
of on-site and centralised monitoring, and is a “dynamic” plan 
too. As a part of risk assessment, once we identify various risks 
and categorise them as high, medium and low, the monitoring 
plan should define how we would be tracking, controlling and 
mitigating these risks through on-site and centralised monitoring. 
The monitoring plan should outline what would be monitored 
through centralised and remote monitoring, and which triggers 
will be used to identify risks, data or procedures that should be 

monitored by on-site monitoring. On-site monitoring should 
be utilised effectively for review of high/critical risks data and 
procedures which are very important for the validity of study 
conduct and reporting, e.g. ICF documentation/procedure, data 
related to eligibility criteria, or data and procedures related to 
primary and secondary efficacy and safety end points. Again, 
the monitoring plan is dynamic, as monitoring activities will 
vary based on the quality of data coming in from different 
sites, and the performance of various sites, e.g. the sites that 
are not performing well or are having more quality issues will 
receive more attention or on-site visits than the sites which 
are performing as, or better than, expected. The monitoring 
plan should also define the threshold of risk signals or key risk 
indicators which will trigger immediate site contact (telephonic 
or visit) based on centralised monitoring findings. We all know 
that the FDA guidance document encourages use of centralised 
monitoring techniques for certain monitoring activities in place 
of, or to complement, traditional monitoring techniques. Sue, 
what are your thoughts on centralised monitoring and its 
importance in RBM?  

Sue: Centralised monitoring is a remote evaluation carried out 
by sponsor personnel or representatives (e.g. data management 
personnel, statistical or clinical monitors) at a location other 
than the site(s) at which the clinical investigation is being 
conducted.

The idea of centralised monitoring is not new. The 1997 ICH 
GCP E6 guidelines clearly state, “In general there is a need for 
on-site monitoring before, during, and after the trial; however 
in exceptional circumstances the sponsor may determine that 
central monitoring in conjunction with procedures such as 
investigators’ training and meetings, and extensive written 
guidance, can assure appropriate conduct of the trial in 
accordance with GCP. Statistically controlled sampling may be 
an acceptable method for selecting the data to be verified.” 

Centralised monitoring has been widely used by non-commercial 
sponsors. However, more and more commercial organisations 
and sponsors are adopting a centralised approach as part of 
their monitoring strategy, moving away from the traditional way 
of monitoring trials where on-site visits are made 4- to 6-weekly, 
irrespective of site performance and quality. The reason 
centralised monitoring has become increasingly important is 
that it is a feature of risk-based monitoring. The FDA guidance 
for industry “Oversight of Clinical Investigations – A risk based 
approach to monitoring”, finalised in August 2013, focuses on 
critical data and advocates the use of a number of monitoring 
activities, but encourages greater reliance on centralised 
monitoring practices where appropriate. This view is echoed by 
the EMA and the Competent Authorities in Europe.

With the advent of eCRFs (electronic case record forms) and 
other eDCT (electronic data capture tools) it is easy to check 
things centrally or remotely from the site. Remote CRF review 
can be used to monitor performance at the site (data not being 
recorded in a timely manner), to identify missing data, and 
check inclusion/exclusion criteria to ensure only eligible patients 
are entered in real time.

Using reports from databases or statistical sampling methods, 
centralised monitoring can be used for validation checks of data 
and help identify triggers or signals that may highlight areas 
of non-compliance. Centralised monitoring could allow a direct 
comparison across sites, and show trends in data or outliers that 



may not be identified by a monitor using a traditional approach.

In order to implement a centralised monitoring system, there 
are prerequisites: robust and validated computer systems are 
required, and very well-defined criteria or triggers for high-
risk sites and data have to be identified and justified in the 
monitoring plans. Statistical techniques and modelling to 
identify patterns or trends may be used. This technique can 
pick up incorrect or implausible data. For example, it may 
compare the number of adverse events at sites and identify 
outliers, odd distributions, or unusual variability in the data. It 
is acknowledged that not all current monitoring tasks may be 
performed centrally and a “one size fits all” approach is not the 
answer. Trials that use a hybrid approach can be a means of 
directing visits to sites when required, therefore making best use 
of the resource available without compromising patient safety 
or data integrity.

Ideally, centralised monitoring should be used for data validation 
checks and the more expensive face-to-face monitoring for sites 
or data that are critical, or when issues have been identified. 
As with all processes, once the monitoring strategy has been 
determined, it should be documented and must be followed. 
Evidence of central monitoring activities should be retained, for 
example: reports generated from interrogating the database, 
documents received from investigator sites, and evidence of 
review, as well as records of decisions or escalation in activities.
Centralised monitoring methodology and its evaluation are still 
developing, and key processes such as data collection, cleaning, 
and monitoring need to be integrated, but how this is to be 
achieved is not yet fixed. There is no validation of effectiveness 
of approaches, but it is acknowledged that the traditional 
approach has its failures.

Ashok: While the industry is struggling with the increased 
complexity of clinical trials and the high cost of clinical 
development, the risk-based monitoring approach is a better 
alternative to efficient quality management, high data integrity, 
enhanced patient safety, and reduced on-site monitoring visits. 
Comprehensive risk identification, assessment, understanding 
study-specific high risks data, procedures and designing a well-
defined monitoring plan are the key steps in planning a RBM 
approach. Controlling and mitigating risks through trigger-
based, dynamic monitoring is the core of RBM execution. This 
new process offers a proactive approach to ensure better quality 
of data, and to understand issues earlier than the reactive 
traditional monitoring approach. The successful implementation 
of RBM requires effective planning, process restructuring,  
cross-functional expertise alignment, and right technology 
with analytics tool. As the industry is moving forward with the 
process standardisation and optimisation, with the introduction 
of centralised monitoring the role of some of the key resources 
like CRAs will continue to evolve. 

The use of right technology - especially collaborative and 
analytics tools - to pull in the right data from different sources 
such as EDC, CTMS, IVRS, and safety system on a real-time 
basis, and provide a customised analytics dashboard to facilitate 
centralised monitoring and observe site performance metrics, 
data trending, and data outlier will make the RBM process more 
efficient and reliable. The monitoring of the metrics during 
study management using a RBM approach related to quality, 
safety, timelines and budget will help understand the benefits 
and potential of RBM, and will give more confidence to the 
industry to adopt an RBM approach. 
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