Smarter Reviews: Trusted Evidence

How Literature Review Automation Improves
CER and PER Program Management
Manufacturers around the world are preparing for upcoming
implementation of the European Union’s Medical Device
Regulation (MDR) and In Vitro Diagnostic Regulation (IVDR)
regulations. For medical device and diagnostics manufacturers,
doing business in the EU is now subject to increased regulatory
oversight. Among other challenges, this includes expanded
requirements for demonstrating clinical evidence, defining
state-of-the-art technology, and conducting post-market
surveillance and post-market clinical and performance
follow up.
With these additional requirements, state of the art program
management for product portfolios takes on an increasingly vital
role for manufacturers submitting a Clinical Evaluation Report
(CER) for the MDR program or a Performance Evaluation Report
(PER) for the IVDR counterpart.

90% of spreadsheets contain formula errors.
Unfortunately, traditional CER and PER program management,
which often includes ad hoc management, inconsistently applied
processes across different product divisions, and the utilization of
spreadsheets or non-purpose built software, are ill-equipped to
meet more rigorous notified body submission expectations –
including the frequency and breadth of literature reviews for
multi-product portfolios that require annual submissions.
In addition, literature reviews of the existing clinical evidence
inform the need for post-market clinical and performance follow-up
studies. This topic will be covered in a subsequent business brief
in this series.

Compounding the lack of a standard, automated approach for
literature views is the use of spreadsheets in their conduct. In fact,
it is estimated that 90% of spreadsheets contain formula errors.
These errors, coupled with the time and resources necessary to
fix them, adversely impact the entire program management
process. That leads to delays, omitted references, mistakes – or,
worse, rejected submissions.
Implementing automation in literature reviews, however, can help
firms take control of the program management process. Beyond
simply allowing for broader yet more efficient searches, leveraging
software to automate literature reviews can organize references,
assign screeners, and review screening decisions. This saves
time, reduces bottlenecks, and, most importantly, leads to a highly
transparent, standardized, and repeatable process that supports
continuous CER and PER submissions across a product portfolio
and for the life of a device.

Understanding the Value of Literature Reviews
Before exploring how to automate literature reviews, it is important
to first understand what a literature review entails. A literature
review is a rigorous and robust method of evidence-based research
used to collect, review, and report on large sets of published data in
order to answer a well-defined research question.
Unlike a primary study, which collects data from an original
source through methods such as a survey, randomized clinical
trial, or case study, a literature review focuses on the entire
catalog of data about a specific topic. Along with published
scientific papers and studies, this data can include so-called
gray literature such as white papers, unpublished manuscripts,
and conference presentations.
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All literature reviews aim to achieve the goals of efficiency,
transparency, and reproducibility. Best practices such as dual
independent screening, effective collaboration, wide-ranging
searches, well-defined inclusion and exclusion criteria, and
well-documented lists of excluded references are critical in
achieving those goals. In figure 2, literature reviews are a
critical backbone to the PER and CER planning process,
report development, post-market surveillance, and follow-up.
By automating literature reviews, medical device companies
gain greater visibility throughout the enterprise into the
management, quality, and cost of their notified body
submissions – greatly enhancing the likely approval.
Figure 1: Standard literature review lifecycle process.

The lifecycle of the literature review process consists
of seven key steps:
1.

Define the research question.

2.

Search relevant databases.

3.

Screen references for relevance.

4.

Full-text Retrieval.

5.

Extract and appraise the data’s quality.

6.

Document purpose, methods, results, and conclusions.

7.

Monitor for new content and adjust the research
question if necessary.

CER Planning

MDR

• Clinical Evaluation Plan (CEP)
• Literature Search Plan
• Systematic Literature Review

PER Planning

IVDR

• Performance Evaluation
Plan (PEP)
• Literature Search Plan

Three Reasons Automated Literature Reviews
Matter for Medical Device Companies
The literature review process (figure 1) is not without its
challenges. Large datasets require significant effort and
collaboration to be screened properly, but few research teams
have the resources they need to support this process effectively.
Additionally, stringent MDR and IVDR requirements put more
pressure on manufacturers to show transparent, systematic,
and reproducible review processes; this increased workload is
difficult to manage using ad hoc processes. This can lead to a
rushed review that’s increasingly susceptible to human error
and likely to be rejected by a notified body, which can result in
lost revenue as a result of time to market delays.
Automating the literature review process, though, brings three
important benefits to medical device companies preparing CER
and PER submissions.

CER Execution
• State of the Art and
Comparative Device Summary
• Pre-Clinical and
Cinical Study Summaries
• Retrospective/RWE Summaries
• Clinical Evaluation Report (CER)

PER Execution
• State of the Art and
Comparative Device Summary
• Analytical Performance
Report (APR)
• Scientific Validity Report (SVR),
Clinical Performance Report (CPR)

Post Market Surveillance (PMS)
Post Market Clinical Follow-Up (PMCF)
• Clinical Evaluation Plan (CEP)
• Literature Search Plan
• Systematic Literature Review

Post Market Surveillance (PMS)
Post Market Clinical Follow-Up (PMCF)
• Clinical Evaluation Plan (CEP)
• Literature Search Plan
• Systematic Literature Review

Figure 2: Source: Criterion Edge and nextern, March 17, 2021 Webinar: Leveraging the MDR Experience for IVDR: Tips for Successful Performance Evaluation and PMS/
PMPF Processes
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Do More Faster and Smarter
MDR and IVDR requirements force medical device
manufacturers to increase the frequency, traceability, and
overall documentation of clinical and product evaluation reports.
This presents a number of specific challenges to research
teams: a heavy documentation burden, ongoing monitoring for
literature updates, continual updates to research libraries and
other relevant project information, and an increased likelihood
of user, bias, and conflict among reviews as the volume of
literature increases.
All of these challenges lengthen the time necessary to
complete a literature review. That is the last thing research
teams need when reviews are both more frequent and more
thorough. Automating the literature review process accelerates
screening of references, provides easier access to source material,
and immediately flags disagreements among reviewers that
require resolution.

Firm has greatly reduced reference
screening times for titles and abstracts
by more than 70% and decreased
times for the creation of diagrams
and flowcharts by more than 50%.
With automation in place, research teams can complete more
accurate reviews in less time. For example, DistillerSR works
with one firm where automation has reduced review times by
30% as compared to reviews managed in an ad hoc manner
with spreadsheets. Another firm has greatly reduced
reference screening times for titles and abstracts by more than
70% and cut time for the creation of diagrams and flowcharts by
more than 50%, all of which has translated into a seven-figure
cost savings for the company.

Take Control of the Submission Process
One manufacturer DistillerSR worked with previously had a
literature review process that was 100% manual. A medical
writer would request articles from the library, obtain the
abstracts, read and highlight the abstracts in a paper document,
copy and paste these notes into a separate document, go back
to the library to retrieve the full-text articles, and then set up
inclusion and exclusion rules in a spreadsheet. This may be an
extreme example, but many medical device manufacturers have

Applying AI to Literature Reviews
Based in Canada, the Health Evidence Registry™
is a repository of over 6,500 critically appraised
systematic reviews on the effectiveness of public
health interventions maintained by the National
Collaboration Center for Method and Tools (NCCMT),
which is hosted by McMaster University in Hamilton,
Ontario. Every month, they search and identify
relevant systematic reviews for their repository.
On average, their database searches return approximately
8,000-14,000 references monthly to screen.
With DistillerSR, NCCMT confidently reduced result
sets by more than 75% with minimal false excludes
using AI. Working with a team of only 4-6 staff, the
NCCMT team saves approximately 15-20 hours per
month on screening. By reducing the time it takes to
perform the initial screening, NCCMT can expedite
their monthly processes and move relevant references
on to critical appraisal and eventually upload them to
the repository earlier. The approach makes it easier and
faster to complete the entire monthly process.
“DistillerSR helped us create an easier workflow
especially at the beginning of each month when
the workload is heaviest,” said Maureen Dobbins,
RN, PhD, Scientific Director, NCCMT, School of Nursing,
McMaster University. “We’re at a point now where
doing it manually is no longer feasible and is a
barrier to getting the research out to decision
makers ASAP.”

similar processes in place. This type of approach poses
numerous problems. It is unable to scale beyond a single
submission;
it won’t stand up to the scrutiny of the notified body; and it
varies based on the experience and industry knowledge of
the individual medical writer.
To stand up to the requirements of CER and PER submissions,
the literature review process needs to be configurable. Steps in
this direction include review templates that adjust to meet the
needs of a specific notified body, cloud-based project hosting
that enables access for the entire team regardless of location,
and seamless connections to corporate libraries. Manual reviews
cannot support this level of configuration, but literature review
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software is positioned to do just that.

consistently across every product, division, and research groups.

A configurable review process, then, is structured, standardized,
and repeatable. It is capable of supporting continuous reviews
for ongoing CER and PER submissions – some of which must
be resubmitted annually for high-risk devices – and a broader
device portfolio across the company. But the biggest benefit
is time: Research teams spend less time completing logistical
tasks such as data entry and more time using their expertise
to complete a thorough review.

With a repeatable process in place, program management can
focus less on the nuance of literature reviews and more on
critical management and communication tasks that help move
a program along. In addition, a familiar process means fewer
gaps and faster identification of the gaps that do exist, which
reduces bottlenecks and delays. Standard workflows for all
literature reviews, meanwhile, enable new team members to
contribute proactively and quickly across portfolios, reducing
training times and establishing a consistent CER and PER
process. Finally, transparency and repeatability support a
continuous submission process – which is critical for annual
recertification of high-risk devices and ongoing program

Manage a Single Source of Trusted Evidence
Spreadsheet-based processes lead to more than just
inefficiency. Inconsistent manual processes for sharing,
distributing, and tracking information increase the likelihood
of errors, whether through incorrect formulas or copy-and-paste
mistakes. In addition, these inconsistencies hinder gap analyses.
With limited insight, gaps cannot be identified until the later
stages of a review, which could require the revision of a
research question. Altogether, this impacts the quality of the
review – which can lead to rejected submissions and costly delays.
Automation addresses these issues by allowing research teams
to track all review activity. This provides real-time insight into
progress of the review as a whole, and it enables quality control
measures such as double-checking and verifying exclusions.
The ability to capture and validate data as reviewers enter it also
provides valuable benefits, as it associates every action with the
individual who affected it while removing the need for timeconsuming data cleansing.
Ultimately, workflows are secure and contained within a single
project, and the entire process is transparent to all participants
– making it both defensible and auditable. A single source of
truth also provides better insight into potential gaps and
resourcing needs than an ad hoc, spreadsheet-driven process;
this insight has the added benefit of creating a more informed
and visible pipeline for reviews across a product portfolio or
business unit.

Implementing automated literature
review allows for faster and more
accurate reviews while enabling the
creation of a process-driven framework
that can be applied to all future reviews.
managing for products across multiple portfolios.
Traditional program management is ill-suited for the
literature review process now mandated for ongoing
compliance with the European Union’s MDR and IVDR
regulations. Implementing automated literature review
allows for faster and more accurate reviews while enabling
the creation of a process-driven framework that can be applied
to all future reviews. For manufacturers struggling to manage
their pipeline of CER and PER submissions, an automated
literature review process can bring much-needed order and
set the stage for program management success.

Literature Review Automation Modernizes CER
and PER Program Management
The most immediate impact of automated systematic reviews is
improved efficiency, as research teams spend less time fixing
preventable mistakes. However, the true impact extends further.
Automated reviews enable a more transparent, repeatable, and
auditable process, which allows manufacturers to create and
implement a standard framework for literature reviews that can
then be inserted into all CER and PER program management plans
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