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Propelling Holistic Risk Management 
Using a Next-generation RBM Approach

As the nature of clinical trials grows ever 
more complex, the requirement for an 
improved risk-based monitoring (RBM) 
approach increases. Such an approach 
improves the quality of clinical studies 
and facilitates better adherence to new 
guidelines from regulatory agencies. 
When implemented effectively, 
RBM reduces site monitoring costs, 
enhances oversight and provides a 
near real-time overview of data. It 
can enable life science companies 
to prioritise resources around 
identifi able risks relating to the safety 
of participants, and the quality and 
integrity of clinical trial data.

Biopharmaceutical companies 
and CROs currently use a number 
of electronic systems to support 
their RBM solutions, but these 
systems are often ineffi cient and 
do not utilise centralised and 
on-site tactics. Globally, the Good 
Clinical Practice (GCP) standard 
has recommended that monitoring 
activities and managing data need 
to be accomplished more effectively. 
The ICH E6 (R2) addendum to GCP 
places more responsibility with 
sponsors, investigators and CROs, 
making a risk-based approach a 
requirement rather than optional. 
In doing so, sponsors must assume 
profi cient trial monitoring, cross-site 
communication and data integrity 
maintenance. On-site monitoring 
costs are one of the leading 
expenditures contributing to the 
increasing costs of clinical trials, 
so an RBM strategy which reduces 
these would be hugely benefi cial to 
the industry. 

What Are the Requirements?
The expectat ions of CROs 
and sponsors have risen, and 
documentation of a monitoring 
plan is now required which states 
the methods, responsibilities, 
requirements and the strategy. The 
sponsor’s chosen approach – on-site, 
centralised, or a combination of both 
– must be stated and reported on 
in a monitoring plan. To help reduce 

risk during the trial, the guidelines 
suggest that protocol design and 
implementation, standard operating 
procedures (SOPs) and training 
are all documented. A thorough 
re-evaluation of industry standard 
practices is needed in order to 
improve RBM across the board. 
The goal of the addendum is to 
encourage biopharmaceutical 
companies and CROs to adopt a 
more effi cient approach to RBM, 
which combines centralised and 
on-site tactics. Integrating all critical 
data sources, irrespective of format, 
in near real time will lead to a new, 
superior, holistic approach. The 
overarching aim is to move RBM 
from a reactive to a more proactive 
system. By using a centralised, near 
real-time RBM solution, the industry 
can effectively manage clinical 
trials more proactively. Quality 
management activities need to be 
documented and communicated to 
all those affected, to facilitate risk 
review and appropriate action.

The Importance of Data Integration
A current problem facing sponsors 
and CROs is the siloed nature of data 
collection. The ability to access and 
manage a diverse array of documents 
or data, such as metadata, case 
report forms, data from interactive 
response technologies (IRT), 
protocol deviation reports, central 
laboratory reports, trial master fi les 
(eTMF) and quality metrics, is a 
potential drawback to current RBM 
implementation1. Because RBM draws 
upon a wide variety of data sources, 
the technology solutions required 
must have the flexibility to load 
data from any application, database, 
file, EDC or report, for example. 
Integrating disparate data sources 
is costly and time-consuming, and 
the clinical medical review process 
is prone to error and is labour-
intensive. The integrated data 
structure gap in clinical research 
must be bridged before RBM can 
be used as a robust management 
platform. 

The FDA and EMA, under their 
RBM guidance, identify the siloed 
approach of various clinical research 
activities, as well as the siloed 
nature of supporting platforms, as a 
key issue. Availability of data in an 
organisation is often refl ective of its 
siloed structure and, for effective 
RBM, access to all the necessary data 
sets and the ability to integrate them 
is required. Data integration mobilises 
risks which are not obvious when the 
data is examined from a single source 
(i.e. eCRF and audit trail, drug safety 
database, etc.), and with more data 
comes more knowledge, which helps 
site sponsors make better informed 
decisions.

RBM Solutions: Where Are We Now?
Despite many vendors claiming they 
have solutions for RBM, multiple 
existing RBM solutions are primarily 
simple analytic or reporting tools 
which do not aggregate data in near 
real time, nor perform interactive 



58 INTERNATIONAL PHARMACEUTICAL INDUSTRY  Summer 2017 Volume 9 Issue 2

Technology

data discovery or RBM functionality. 
Custom solutions offered by CROs 
to sponsors can also be infl exible 
as they are often built as data 
warehouses that are not source-
agnostic. Such solutions are not 
equipped for effective RBM, and 
cannot grow with the needs of the 
organisation as their RBM usage 
develops. As it stands, there are 
three main categories which RBM 
solutions can fall into:

1.  CRO solutions
  Many CROs have built their 

own RBM solutions, in order 
to apply RBM to the trials they 
are conducting on behalf of the 
sponsor organisations that they 
are running trials for. These are 
built around data warehouses.

2. RBM offerings by major clinical 
informatics vendors

      Clinical informatics vendors that sell 
their own solutions are developing 
RBM solutions, but they often have 
limited functionality and lack data 
aggregation technology. 

3.  Statistical-based RBM solutions
    Data must be manually mapped 

nto the stats system where the 

Figure 1: The role of data integration in eff ective RBM  

data is run against statistical 
models to determine the best 
course of action according to the 
risk mitigation strategy. However, 
they cannot easily integrate data 
and perform operational RBM 
functions.

Using a data warehouse is 
cumbersome, as the entire clinical 
system must be re-validated if data 
sources are changed or added (e.g. 
if additional EDC systems are added 
or a CTSM system is replaced), 
or data is changed, such as fi elds 
in a CRF being added. Defi ning a 
schema upfront in such a relational 
database-oriented way is extremely 
limiting. Novel solutions coming 
onto the market are re-defining 
this approach. This is to leverage a 
document-oriented database which 
enables clinical development teams 
to analyse clinical, operational or 
other data of interest, thus, leveraging 
visualisation-based data discovery to 
drive rapid data analysis.

What Does Effective RBM Look Like? 
Despite the leaps that have been 
taken in terms of technology, one 
of the biggest issues holding back 
the effective use of RBM is data 

integration. Integrated data collected 
for the purpose of clinical research 
is the first step in providing an 
effective risk management solution. 
By powering reporting and analytics 
to identify and monitor risks, this 
approach helps to allocate resources 
and manage issues more effectively. 
Identifying risk signals early on in a 
clinical trial process is critical, so 
the ability to obtain timely, quality 
connected data from the various 
sources helps eliminate late-stage 
risk identifi cation. 

This type of integrated system is 
built on big data technologies using 
the data lake concept, which enables 
loosely coupled data ingestion that is 
not hardwired with any of the source 
systems. The traditional approach 
uses an ETL (extract, transform, 
load) methodology to ingest data 
into a predefi ned common structure. 
Data is extracted from sources, 
transformed, and then loaded (ETL) 
into a common structure that can 
only accommodate a certain level of 
variability. Data lake-based systems 
invert the process, extracting and 
loading data fi rst. Then, end users 
can transform the data on a near 
real-time basis for analysis and 
signal/risk/issue detection. As 
modern clinical research advances, 
new solutions with capabilities 
such as these will be a fundamental 
requirement.

As well as risk identifi cation, the 
ability to view data across sources and 
sites will facilitate improved remote 
monitoring – a step forward from 
focusing on reducing the amount of 
source document verifi cation (SDV) 
and visits to potential problem sites. 
In addition to allowing users to better 
understand and categorise risk, 
update monitoring plans and create 
trial-specific key risk indicators 
(KRIs), a next-generation RBM tool 
could draw on machine learning 
technology and include a deep 
learning algorithm that could track 
user activity and predict risk and 
behaviour based on past experience. 
Other areas of the clinical research 
process, such as performance-linked 
payments to sites based on triggers, 
could be integrated, to incentivise 
sites and potentially drive better 
effi ciency and data quality. 
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Conclusion
The ideal RBM platform should 
continuously and automatically bring 
data together from the numerous 
distinct sources used to collect 
clinical trial data, allowing trial 
oversight through risk assessment. 
The technology required to 
accomplish this level of risk-based 
monitoring is already available on 
the market and is being used by 
the world’s leading companies, 
enabling RBM workfl ow processes, 
budgeting, contracting, clinical data 
review and payments. By making 
interactive visualisation-based data 
discovery available, information 
from multiple sites can be easily 
interpreted and evaluated. Visualising 
outliers and trends in clinical data is 
crucial, and is made easier through 
the standardisation of data with 
a next-generation holistic RBM 
solution, in addition to data fl exibility 
to accommodate multiple source 
systems and formats. 

New best-practice regulations 
suggest that sponsors and CROs 
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adopt RBM that includes systematic, 
ongoing and proactive r isk 
assessment, on both an organisational 
and trial level, which is embedded in 
a quality-by-design and risk-based 
approach. By using a combination of 
centralised and on-site monitoring, 
biopharmaceutical companies 
and CROs can proactively identify 
and eliminate inadequate site 
behaviours, therefore managing 
risk rather than simply monitoring 
it. Since comprehensive RBM is 
now a recommended approach, it 
is time to re-evaluate the industry 
standard and to expect more from 
RBM solutions, leveraging a holistic 
RBM solution driven by an integrated 
data solution.
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