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The clinical monitoring cost is one of the major costs, 
accounting for one-third of the overall cost, of clinical 
trial management. As complexities in clinical trials have 
increased significantly in the last few years, the clinical 
monitoring cost and in turn the trial management cost 
has increased immensely in order to achieve higher data 
quality and better monitoring of patient safety. However, 
traditional ways of conducting frequent monitoring visits 
every 4-8 weeks to investigational sites and 100% source 
data verification do not necessarily result in higher data 
quality, better patient safety, or in an understanding of 
the critical issues early in the process. Therefore, it is 
essential to look into alternative, intelligent and smarter 
ways to achieve improved data quality and patient 
safety in a cost-effective way. Considering innovative 
monitoring approaches, centralised monitoring appears 
to be the most suitable approach available today to 
proactively identify risks to data quality, and patient 
safety, in a cost‐efficient manner. The FDA guidance 
for industry “Oversight of Clinical Investigations – A Risk 
Based Approach to Monitoring”, finalised in August 2013, 
states that the focus for clinical trials is now 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. Therefore, there is no doubt that there will be a 
considerable impact on the monitoring of clinical trials in 
the near future.

The FDA guidance document states that centralised 
monitoring is “a remote evaluation carried out by sponsor 
personnel or representatives (e.g. clinical monitors, data 
management personnel, or statisticians) at a location 
other than the sites at which the clinical investigation is 
being conducted”. Centralised monitoring processes can 
provide many of the capabilities of on-site monitoring as 
well as additional capabilities. 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. 

The right implementation of a centralised monitoring 
approach is essential in maximising benefits with regard 
to higher quality of study conduct, reporting and better 
monitoring of patient safety with a reduced number of 
on-site monitoring visits. The successful implementation 
of centralised monitoring requires effective planning, 
process restructuring, cross-functional expertise 
alignment, and the right technology in place. Designing 
realistic efficient monitoring plans with pre-defined 
risk indicators, thresholds with suggested action plans, 
training of resource, selection and validation of analytical 
tools are important aspects of adopting a centralised 
monitoring approach.

For efficient and effective centralised monitoring, 
there is a need to have a well-thought-out centralised 
monitoring plan to decide what can be achieved through 
centralised monitoring and how the findings of centralised 
monitoring will decide not only planning of site contacts 
or on-site monitoring visits based on the critical issues 
identified, but also increase the effectiveness of on-site 
monitoring. In the centralized monitoring plan, the key 
risk indicators (KRI), thresholds and performance metrics 
which need to be tracked during centralised monitoring 
will be identified upfront and monitored throughout the 
process. The centralized monitoring plan will also define 
effective communication and co-ordination between the 
centralised monitoring team and different stake-holders, 
especially with on-site monitors to relay key findings of 
centralised monitoring. This will arrest any critical issues 
as early as possible which affect data quality, integrity 
and patient safety. The centralised monitoring plan  also 
states the frequency and extent of centralised monitoring 
and also provide a well-designed template to report 
centralised monitoring findings.

One of the benefits of centralised monitoring is to have 
real-time or on-time access to data once the sites enter 
the data in the system. In order to maximise the use of the 
data there should be proper infrastructure and systems 
in place to pool the data from the different sources to 
provide the relevant reports, analytics to identify and 
arrest issues, risks related to data quality, patient safety 
or sites’ performance as documented during the risk 
identification, assessment and planning prior to the 
study. Table 2 provides some examples of activities that 
can be accomplished through centralised monitoring, and 
also lists the sources of the data.

Centralised Monitoring: A Smart and Cost-efficient 
Approach

Table 1: Defining Risks, Metrics and Thresholds  

Key Risks Areas Measure/Metrics  Expected 
Value*  

Threshold*  

Subjects are properly consented 
before participating in any study 
screening activities  

Number of incidences of 
improper or inadequate 
informed consent 
process/documentation 

0   1 

Protocol deviation related to 
eligibility criteria   

Number of subjects randomised 
that do not meet eligibility 
criteria  

0   2 

Protocol deviation in 
randomisation procedures  

Number of patients randomised 
with wrong treatment group 

0   1 

Protocol deviation in a critical 
procedure related to efficacy end 
point 

Number of deviations that affects 
efficacy evaluation of the study 
drug 

0  2 

Protocol deviation due to 
deviation in patients’ visits  

Number of patient visits which 
occurred beyond window period  

0   3 

 SAE reporting timelines from site 
to sponsor  

Number of SAEs not reported  
within 24 hours of investigator 
awareness of SAE  

0   2  

*Values are examples and will change as per the study requirements 
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The issues related to site performance and patient 
safety can be identified based on the reports generated 
from CTMS and EDC data. Table 3 gives an idea of how 
one can identify site-specific risks during centralised 
monitoring. Depending on the issues, risks and threshold 
values, the sites may be contacted or visited.

The report generated above shows that screening 
failure rate at site # 3 is higher than the other sites. 
This raises the question whether there are any issues in 
identifying the right patients at this site. Has the site 
understood the protocol or inclusion / exclusion criteria?   
A discussion with the site is required to understand if 
there is a problem with regard to patient screening and 
if so, the site may require further guidance or training.

Regarding site #2, there is a high percentage of patient 
discontinuation rate compared to other sites, and also the 
number of reported SAEs is high. One needs to check with 
site # 2 to ascertain the reasons for early discontinuation. 
Are the drop-outs related to the higher number of SAEs 
per patient? Or is there any causal relationship between 
SAEs and study drug intake? Are the site staff adhering 
to the protocol procedures correctly and only entering 
eligible patients to the study?

Considering the total number of data clarification 
forms (DCFs) generated for site # 4, one needs to analyse 
the nature of the DCFs and consider the impact on the 
quality of the data produced. It may indicate areas where 
the site needs further training to address issues and to 

reduce the number of DCFs.
How centralised monitoring is conducted varies across 

organisations. Each organisation will define and adopt 
its own approach and define processes to document its 
systems. The basic premise is that central monitoring 
reviews reports from databases, or statistical sampling 
methods, that can be used for validation checks of data 
and help identify triggers or signals that may highlight 
areas of non-compliance. Centralised monitoring allows 
a direct comparison across sites and shows trends in 
data or outliers that may not be identified by a monitor 
using a traditional approach. The result of centralised 
monitoring activities is to identify when to conduct a site 
visit or another form of intervention.

Though implementation of a centralised monitoring 
process can vary from organisation to organisation, the 
following figure illustrates one of the process flows that 
can be considered  for a multicentre and multinational 
study where a dedicated centralised monitoring team 

is located at one place and the local monitors in each 
country will be performing on-site monitoring visits.
 

Technology is an area of focus for central monitoring 
roles. In general, integration of clinical and operational 
data from disparate sources — for example, electronic 
data capture, CTMS, IVRS / IWRS, etc. are necessary to 
enable the activities of central monitoring.

The key is to select the right combination of 
technologies that can handle the required data volumes. 
As far as technology is concerned, there is a need to 
combine the right technology (collaborative, analytical 
and visualisation tool) with the process to make the 
centralised monitoring process more innovative, efficient 
and reliable. The right analytical tool is important to 
identify operational risks like patient recruitment rate, 
patient screening failure rate or drop-out rate, or to 
identify non-performing sites. The technology should 

Table 2: Examples of Centralised Monitoring Review Areas, Specific Risks and 
Sources of data 

Type of data 
 

Specific Risks Sources of data 

 
Subject data 

-Meeting eligibility criteria 
-Protocol deviation / violations          
(related to protocol procedure, 
assessment, patient visits schedule etc.)  
-AE or SAE qualification, concomitant 
medication  
-Safety / SAE reporting  
 

EDC, safety lab report,             
e-subject diary 

Multiple subject data across a 
site or all across a study 

-Data quality related to efficacy and safety 
end points 
-Consistencies of data, data outlier, data 
trending  
-AE / SAE trending  
-Data fraud / fabrication 
 

EDC, safety lab reports and 
reports through CSM               
(central statistical 
monitoring) 

Sites performance  
 
 

-Patient recruitment rate 
-Patient screening failure rates 
-Patient discontinuation/dropped out rate 
-Number of DCFs generated per site 
 

CTMS, EDC, IVRS/IWRS, 
CSM (central statistical 
monitoring)  
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Parameters 
 

Site # 1 Site # 2 Site # 3 Site # 4 Site # 5 

 Number of patients 
randomised 
 

10 12 9 11 13 

Number of patients screened 
failed 
 

1 2 6 1 2 

Number of patients 
discontinued 
 

0 4 0 1 1 

Average number of SAEs 
reported per patient 

0.6 2.5 0.33 0.45 0.61 

Number of DCFs generated 18 22 19 58 20 
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Figure1: Centralised Monitoring Process Flow (for a 
multicentre & multinational study)
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be robust enough  to establish data quality issues like 
number of protocol deviations, violations, AE/SAE rates, 
data trending or data outliers etc. 

TransCelerate have conducted research based on 
technology requirements for effective implementation 
of RBM systems. The paper presents the results of a gap 
analysis to generate a list of capabilities most desirable in 
a  future system. These include capabilities around data 
aggregation / integration, analytics and visualisations, 
and issues / action management.

They identified two main areas: overall use and 
reporting, visualisation requirements. There were a 
number of requirements generated for overall use. In 
general, the user-friendly system should be able to identify 
trends, patterns, and outliers to gauge performance at 
the programme, protocol, country, and/or site level, 
integrating RBM methodologies and data sources for 
analysis. There should be a tracking mechanism for issue 
management, including identification, escalation, and 
resolution at the various levels. 

From the reporting and visualisation perspective, 
the system should have the capability to review and 
analyse the data and provide core graphical and visual 
representations that may be used across various studies, 
but be flexible enough to allow trial-specific information 
to be displayed. Users should have the ability to drill down 
to review and analyse source data. The dynamic system 
should lend itself to modifications if new KRIs, triggers 
or thresholds occur, and be able to send and receive 
relevant information such as alerts and recommend 
monitoring interventions or actions in line with key 
risk indicators. Algorithms should be created to allow 
customisation for each trial. The system should generate 
reports in various formats which are user-friendly for ease 
of use. If trials are outsourced, the technology should 
work seamlessly with third-party systems and also, where 
appropriate, allow for access/licenses to third parties. 
Whichever system is employed, there has to be rigorous 
system validation to ensure compliance with regulatory 
requirements, to ensure that the system consistently 
meets its specification, and is therefore suitable for its 
intended purpose.

Looking at the various aspects of centralised 
monitoring, one feature is to have the correct personnel 
in place. The team should comprise  central monitors, 
data management, medical reviewers, biostatisticians 
and a technology support group in order to accomplish 
the required results. The central monitors will spend a 
considerable amount of time monitoring the data remotely 
and reviewing the reports identifying the risks, issues and 
planning actions. Central monitors require qualities such 
as a good knowledge of clinical trial management and 
data management activities. They should have good 
communication, coordination, and analytical skills, and 
critical thinking to identify trends and outliers, and to 
highlight risks to data quality or patient safety.

The monitoring of the metrics related to quality, safety, 
timelines and budget using a centralised monitoring 
approach will help understand the benefits and potential 
of centralised monitoring and will give further insight 
to the industry in developing processes, resources and 
technology to ensure better outcomes. Some of the 
examples of these metrics are listed in Table 4.

The qualitative aspects of monitoring should also be 
captured and addressed. It is difficult to measure this 
data but one method is to add quantitative data points as 
yes/no questions to a monitoring report that derives from 
qualitative measures. For example: Do the site personnel 
understand the protocol? Are the site staff maintaining 
the site file?

Centralised monitoring relies heavily on computer 
systems to reduce human error and enable remote 
activities, therefore, the FDA has put a corresponding 
emphasis on validation auditing.

As discussed, a vital part of centralised monitoring 
is the monitoring plan. The FDA guidance suggests 
the monitoring plan might include “planned audits of 
monitoring to ensure that sponsor and CRO staff conduct 
monitoring activities in accordance with the monitoring 
plan”. It goes on to say, “Auditing is a quality assurance 
tool that can be used to evaluate the effectiveness of 
monitoring to ensure human subject protection and data 
integrity.”

So to demonstrate compliance, do companies 
simply have to follow the plan? Or is the FDA asking if 
the monitoring is effective? If so, how do companies 
demonstrate effectiveness? The regulators require a 
systematic approach to decision-making. The approach 
has to be scientifically sound, documented, adequate 
and plausible, and based on accepted methods, e.g., 
as provided by ICH Q9. Have all of the relevant key 
risk indicators (KRI) been captured? Although KRIs are 
effective, their implementation is far from straightforward 
and they have to be justified. They need to be pre-defined, 
programmed, tested, and validated, and they can only use 
part of the massive volumes of data collected in clinical 
trials. In addition, the choice of triggers for targeted 
monitoring needs to be considered and justified. Are any 
interventions timed appropriately, or are the triggers 
indicating on-site visits too little or too often?  

Evidence of central monitoring activities should 

Table 4: Metrics for Centralised Monitoring 

Quality Metrics Timelines Metrics Budgetary / Efficiency 

Metrics 

• Number of protocol 
deviations / violations 

• Number of DCFs 
generated per site 

• Number of major audit 
findings  

• Number of unreported 
SAEs / delay in reporting 
SAEs (safety)  

 

• Average number of days 
from DCFs generation to 
resolution 

• Average number of days 
from data entry to 
centralised monitoring 

• Average number of days 
from patient visits to 
data entry  

 

• Number of monitoring 
visits per site 

• Frequency of monitoring 
visits per site 

• On-site monitoring visit 
cost 

 

 

 

The qualitative aspects of monitoring should also be captured and addressed. It is difficult 
to measure this data but one method is to add quantitative data points as yes/no questions 
to a monitoring report that derives from qualitative measures. For example: Do the site 
personnel understand the protocol? Are the site staff maintaining the site file? 

Centralised monitoring relies heavily on computer systems to reduce human error and 
enable remote activities, therefore, the FDA have put a corresponding emphasis on 
validation auditing. 

As discussed, a vital part of centralised monitoring is the monitoring plan. The FDA 
guidance suggests the monitoring plan might include “planned audits of monitoring to 
ensure that sponsor and CRO staff conduct monitoring activities in accordance with the 
monitoring plan”. It goes on to say, “Auditing is a quality assurance tool that can be used to 
evaluate the effectiveness of monitoring to ensure human subject protection and data 
integrity.” 

So to demonstrate compliance, do companies simply have to follow the plan? Or is the FDA 
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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.

Interventions to address deficiencies must be based 
on the root cause(s), 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 assessed. This 
approach also encourages addressing the environment or 
systems-level factors. Instead of being primarily reactive 
and trying again and again to fix similar problems, it is 
critical to put the RCA (Root Cause Analysis) at the front-
end with risk assessment and action planning.

Organisations should consider maximising the 
capabilities of technology, integrating their quality 
management systems to not only track risks but also tie 
in audit findings and corrective and preventive action 
(CAPA). This would lead to the increased ability to 
demonstrate that risks are appropriately managed and 
used to design better trials.  

Many organisations are still developing and 
standardising their centralised monitoring process 
together with its evaluation and the integration of 
current key processes such as data collection, cleaning 
and monitoring. With the appropriate system, process 
and trained resources, centralised monitoring is an 
effective tool to meet the growing challenge of ensuring 
that the study protocol is being correctly interpreted and 
executed, resulting in effective patient care and valid 
study results whilst simultaneously reducing clinical trial 
costs.
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