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The regulatory framework which governs market access to the European Union (EU) is
undergoing far-reaching changes with the May 2017 publication of the EU Medical Device
Regulation 2017/745 (MDR). This publication replaces the EU’s Medical Device Directive (93/42/
EEC) and the EU Directive on active implantable medical devices (90/385/EEC). The current
3-year grace period for meeting MDR requirements will expire when the MDR comes into force
in May 2020. Key changes coming into effect with this regulation include reinforced rules on
clinical and performance evaluation, clinical investigation and performance studies, technical
documentation and labeling, quality assurance, risk management and

postmarket expectations.

To comply with new European MDR and associated MEDDEV guidance document 2.7/1, which
was released in revision 4 in 2016 (“MEDDEV 2.7.1 rev 4”), manufacturers are expected to
demonstrate that they have conducted a thorough clinical evaluation of the device. The MDR
defines this as systematic and planned process to continuously generate, collect, analyse and
assess the clinical data pertaining to a device in order to verify the safety and performance,
including clinical benefits, of the device when used as intended by the manufacturer.

As part of this process, manufacturers are required to demonstrate that they have conducted
a thorough analysis of the current state of the art, to comply with the number one general
requirement which states that devices “shall achieve performance .. ] taking into account the
generally acknowledged state of the art” (MDRANNEX I, Ch 1, 1).

Preceding the publication of the MDR, MEDDEV 2.7/1 rev 4 has provided detailed guidance to
what is referred to as “current knowledge/state of the art”. State of the art, or state-of-the-art,
is commonly used to describe the best, cutting edge, or, per Merriam Webster, “the highest
level of development (of a device, procedure, process, technique, or science) reached at any
particulartime, usually as a result of modern methods”.

But what does it mean for the clinical evaluation process?

In this whitepaper, we will define what is meant by current knowledge/state of the art in the
context of the clinical evaluation,and will provide an overview of requirements and best
practices that are MDR compliant, detailed in the MEDDEV 2.7/1 rev 4 guidance. For simplicity,
the dual term “current knowledge/state of the art” from MEDDEV 2.7/1 rev 4 will be referred to
as “state of the art” throughout this paper.

um
-
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What is State of the Art?

Prior to MEDDEV 2.7/1 rev 4, guidance referred to state of the art only vaguely. MEDDEV 2.7/1
rev 3 requested the discussion of clinical data “in comparison with” and “taking account of”
state of the art, and that the clinical literature data cited “reflect current medical practice
and the generally acknowledged state of the art technologies”. From a methodological
standpoint, this is not much guidance. Thus, methodology, depth, and presentation of the
medical background for a device was largely left to one’s interpretation, and thus conducted
inconsistently, or heterogeneously.

MEDDEV 2.7/1 rev 4 not only clarifies the definition and purpose of establishing state of the
art, but also includes guidance on methodology and required content. The revision expands
substantially on the four very brief mentions of “state of the art” in the previous guidance (see
Figure 1). Atotal of 39 mentions on 26 pages of the MEDDEV 2.7/1 rev 4 document not only
provides a comprehensive understanding of the meaning and significance of state of the art,
but also details requirements of how to establish and document this information.
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In summary, according to MEDDEV 2.7/1 rev 4, state of the art describes what is currently and
generally considered standard of care, or best practice, for the medical condition or treatment
for which the device is used. Analysis and description of the state of the art provides the
context in which the manufacturer (and Notified Body) can assess the safety and performance
of the device, and determine the acceptability of its benefits and risks, in comparison to other
available therapeutic options. In the following sections, we will look into the importance of
state of the art, and present practical approaches to developing the state of the artin

more detail.

Why is it important to establish state of the art during
the clinical evaluation?
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The large number of mentions of state of the art throughout MEDDEV 2.7/1 rev 4 provide not
only a comprehensive description of the importance, purpose, and role of establishing the
state of the art, but also inform on how to incorporate this analysis into the clinical evaluation.

The MDR stipulates that clinical evaluation planning should include “parameters to be used to
determine, based on the state of the art in medicine, the acceptability of the benefit-risk ratio
forthe various indications and for the intended purpose or purposes of the device” (Annex X1V,
PartA, 1).

Figure 2 summarizes several core roles of this analysis. Establishing and describing state of the
artis notanisolated task but is central to the entire clinical evaluation. Defining the current,
accepted best treatment options, and describing the risks and benefits of these options,
provides essential information for multiple aspects of the clinical evaluation, including:

« Assessing safety and performance of a device: selection of endpoints. MEDDEV 2.7/1 rev 4
requires that the clinical evaluation incorporate specific and measurable objectives that
are linked to specific safety and performance endpoints. Such endpoints should align with
those used in the current therapeutic landscape.

« Assessing safety and performance of a device: data appraisal. Based on MEDDEV 2.7/1 rev
4 clarifications for demonstrating the scientific validity of data presented, it is essential to
formulate a clear and methodologically sound plan for the identification, retrieval, appraisal
and weighting of clinical data. Appraisal criteria must be consistent with currently accepted
scientific standard, and must be justified based on state of the art. The evaluation of clinical
data should be done quantitatively in comparison to state of the art, such as by comparing
the frequency of side effects or number of incidents.

« Estimating risk and risk management. Data from existing technologies and state of the art
therapeutic standards, including risks and benefits of current treatments, should inform
risk estimation (for example, hazards due to substances or certain technologies) and
approaches to minimize risk.

« Selecting criteria to demonstrate equivalence. Selecting suitable criteria to demonstrate
equivalence to another device requires knowledge of current technologies.

« Determining the acceptability of the risk/benefit profile of the device. This must be done
in the context of the state of the art, which describes the gold standard (highest level of
protection of health and safety) and defines what are considered acceptable risks and
side effects, what is considered beneficial, and which duration of effects is considered
acceptable.

N

Copyright © 2018 - Criterion Edge/Evidence Partners




STATE OF THE ART: Best Practices and Literature Review Using DistillerSR EvidencePartners.com - CriterionEdge.com

+ Positioning of the device within the available treatment portfolio. This must be clearly
defined in a MEDDEV 2.7/1 rev 4 CER. The device should have an improved or at least
equivalent benefit-risk ratio compared to available alternatives. However, acceptability
can also be justified if the device addresses a significant unmet clinical need or exhibits an
acceptable profile in specific situations or patient subgroups.

Thus, establishing state of the art yields information that is essential for determining if the
safety and performance of a device is compatible with current standards (in comparison to

available treatment options). In other words, state of the art establishes a reference standard

thatis used throughout the clinical evaluation.

Where should I present the state of the art analysis?

Arecommended approach to incorporate state of the art data into the clinical

evaluation is to present this information in a dedicated section of the

CER. Such a state of the art section, containing the necessary clinical
state of the background information relevant to the CER, can then be referred to and

art establishes cross-referenced throughout the document.
a reference

Multiple sections of the MEDDEV 2.7/1 rev 4 compliant CER need to be
standard g / 0

supported by state of the art data (see also Figure 2):

« The executive summary should describe the acceptability of the benefit/
risk profile in context of that which is state of the art.

« Analysis of clinical data and risk management documentation should address consistency
with state of the art.

« Conclusions should address the acceptability of the benefit/risk profile in context of state of
the art, and any inconsistencies.

« State of the art justifies the validity of criteria used to demonstrate equivalence.

What should | include in state of the art?

The state of the art section should inform on the clinical background, other devices, medical
alternatives, and their safety and performance profiles, based on clinical data. This includes
numerical data on safety and performance endpoints against which clinical data obtained
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with the device can be compared.

Multiple sections of MEDDEV 2.7/1 rev 4 describe aspects of what content should be provided.
Asuccinct listis given in section 3 of the proposed table of contents of a CER

(see Figure 3).

Identify medical fields and relevant medical conditions
Summary and justification of methods used to identify, retrieve, select, and appraise information
Applicable standards and guidance documents
Medical condition
X Description, natural course, consequences
W Clinical forms, stages, severities
K Frequency in general population, by age group, gender, ethnicity, familiar
predispositions, genetic aspects
Therapeutic/management/diagnostic options
X Available options
X Historical context, developments
¥ Summary of advantages/disadvantages of options
X Benefit-risks profiles and acceptability
X Harms
Technologies
X Hazards, risk reduction approaches
X Management of side effects
Users
Diverging opinions of professionals
Unmet clinical needs

Source: MEDDEV 2.7/1 revision 4 Appendix A9

First of all, the medical field and relevant medical conditions need to be identified, covering
allindications and intended patient groups. Next, the methodology used to establish state

of the art should be documented and justified, demonstrating objectivity. As much of the

data supporting this section will be from published literature, this includes detail on how

the literature review was planned and conducted, including sources, search terms, selection
criteria, quality control measures, numerical outcomes, and criteria used to appraise the data.
Methods should also detail the identification and incorporation of applicable standards and
expert documents released by medical associations, particularly, clinical practice guidelines or
consensus statements.

A main section of the state of the art is dedicated to the medical condition concerned.

This section should cover each relevant condition and describe the condition, its natural
course, consequences, and if applicable, different clinical forms or severities. As available,
epidemiologic data should be cited to describe the frequency in the general population, and in
specific subgroups such as by age or gender.

o
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The central section of the state of the art should present a comprehensive analysis of available
therapies for the medical conditions introduced. This section should include the therapy in
which the device is used, and available alternatives. It should objectively analyze and present
the advantages and disadvantages of the various options, and the acceptability of benefit risk
profiles. This section should be supported by the highest quality evidence available in the field,
and literature cited should be carefully appraised for scientific validity.

If available, data sources should include current guideline recommendations released by
medical associations and the systematic literature reviews conducted to establish these
recommendations. This section supports the choice of endpoints that are currently accepted
and used in the medical field. The endpoint data cited here will be used as the reference
against which device-specific data are compared in the clinical evaluation. Data on safety
and performance of benchmark and other devices that constitute the current therapeutic
landscape can be incorporated here, or in a subsequent section that informs on the maturity
of available technologies. Technological information should include potential hazards
associated with technologies, and strategies applied to mitigate these risks.

How do | develop a state of the art section:
sound methods?

Because of the breadth of information that needs to be included, developing a state of the art
section involves the identification of data for a wide array of topics, from the description of the
medical condition, to various treatment approaches, to existing technology.

As for the clinical literature review, it must be demonstrated that sound and objective methods
are used to establish the state of the art review, and the data search and selection process
must be justified and documented.

Database searches designed to identify state of the art data/literature are usually broader

in scope than those for device-specific clinical literature and will also differ in respect to
timeframes of included literature. Thus, separate searches will need to be conducted.
Relevant sources of information also include applicable standards and guidance documents,
including clinical practice guidelines and consensus statements. Screening citations in
scientific literature and clinical practice guidelines represents an important approach to
identify relevant literature for the state of the art. Thus, the state of the art literature review is a
relatively complex process, and adequate documentation of the identification and selection
process may therefore be challenging. As discussed in more detail below (practical example),
web-based platforms can help configure, manage, and update the state of the data reviews.

~
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How do | develop a state of the art section: general
approach?

When setting out to develop a new state of the art section, there is no one-size-fits-all recipe.
However, a general approach/process can be broadly grouped into 3 stages (see Figure 4),
which are:

« ldentification/planning/scoping
« Data collection/selection/drafting
+ Analysis/assembly

1. Identify Identification/Planning/

« Medical field and Scoping
condition

« Patient population
« Alternative therapies
« Benchmark/other devices

Data Collection/
Selection/Drafting

3. Collect literature/data and document
« Identification and selection process

2. Develop and define search and eeces
selection strategies

« Search terms (PICO, other) « Strategies to maintain objectivity of data

selection

« Databases/Internet searches
+ Scoping searches
+ Datatypestoinclude (evidence level)

ece0c0000000000000000000 000 4. Draft section outline
« Structure

» Scopeimages and data
tables
« Included references

eccc0cccccccccccs

Analysis and
Assembly

5. Analyze data and assemble
section

« Datatables
« Narrative
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These 3 stages can be further divided into
several steps.

Identify key content areas:

St e p At the outset, key content areas for the state of the art review need to
be identified and defined. This step is a prerequisite to developing

0 he appropriate search and selection strategies. The following should be

defined:

« Medical field and relevant medical conditions (include all indications) in
which the device is used (per instructions for use)

« Patient population to be treated with the device. This may overlap with medical conditions
(i.e., all patients having a specific condition) but may include key contraindications, specific
age groups, or specific populations.

« Targettherapy, i.e, the therapy in which the device is used. The target therapy may be a
specific therapy within a hierarchy of broader therapy descriptions (such as interventional
treatment -> surgical treatment-> specific surgical approach in which device is used)

« Alternative therapies. These encompass all alternative therapies available to patients with
the medical conditions specified (the patient population). Alternative therapies can include
conservative strategies, pharmacological treatment, alternative interventional therapies, or
similar interventional therapies.

« Benchmark devices, other devices. Defining state of the art includes describing the current
development of the technology(ies) underlying the device, benchmark devices, and other
devices that are available and used for the same condition and patient population, and
forthe same target therapy (in most cases). Data obtained with these devices will be used
for comparison with the device in evaluation, and the selection of these devices should be
justified in terms of similarities in technology, mechanism of action, materials, and
other features.

0
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Develop and define search and selection strategies:
This step is based on the information collected above and includes the
following tasks:

« Define search strategies. Using the terms defined above, formulate
strategies using systematic search strategies that are objective and non-biased, for example,
patient, intervention, control, or outcome queries (PICO). Most likely, multiple searches will
need to be performed to cover the diverse aspects needed, and search terms may need
to be refined based on scoping searches. Depending on the medical conditions and its
frequency and availability of clinical studies and data, search strategies may vary in time
periods covered. Furthermore, clinical evidence supporting current treatment standards
may accumulate over many years and relevant guidance documents may only be updated
periodically. Thus, scoping searches and citation mining (such as of guidelines) are
necessary to ensure appropriate time periods searched.

« Identify database sources (databases such as MEDLINE, EMBASE, internet searches) and
search engines (PubMed)

« Perform scoping searches

+ Based on scoping searches, refine search criteria

+ Based on scoping searches, define inclusion and exclusion criteria. For example, for a rare
condition, all clinical data from a defined period such as the past 10 years may be included,
whereas for frequent conditions, data may need to be limited to higher-level evidence,
shorter time periods, or clinical evidence supporting current guideline recommendations.

- Citation mining, i.e. analyzing references cited in other documents (for example, guidelines),
is an important means of identifying relevant data for the state of the art and should be
considered in the strategies.

Execute searches, retrieve literature:
Ste p During this step, searches are performed, results screened, and

relevant references retrieved. The following processes are involved
T h ree and need to be documentedy/justified:

« Search and selection process. This includes each search protocol
(databases, search engine, search criteria, key words) and the corresponding

results. Next, the selection process, i.e. inclusion and exclusion of references, with

justifications. For example, only a certain level of evidence (randomized studies) may be
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included, or only references for a certain time period. As shown below (Best practices when
establishing state of the art: challenges), web-based platforms offer one approach to manage
references effectively while documenting essential processes.

Draft section outline:
In this step, you will determine an outline for the state of the art
section, i.e. the logical grouping of the retrieved data. MEDDEV 2.7/1
rev 4 provides guidance regarding suggested content and sequencing
(see Figure 3), but, depending on the type of device and availability of

data, multiple groupings and structures are possible.

« Using the suggested content for the state of the art section (see Figure 3) as a guideline,
group the retrieved references according to the information provided (for example, medical
background, epidemiological data, clinical trial data on target therapy, clinical practice
guidelines, and data on other devices)

+ Determine a logical structure for presentation, starting with main sections, such as medical
background, treatment options, and device-specific information (technology). Next, based
on the available data, identify relevant sub-categories and determine an optimal structure to
present the evidence. How will information on multiple indications be presented, alternating
orin sequence? How many alternative therapies will be discussed, and how do they relate
(one or several main categories), or multiple therapies within one main umbrella? Sketching
out several alternative bulleted outlines with key references can help visualize how to best
present the data without confusing the reader.

Analysis and assembly:
Once the best possible structure has been determined, the literature

needs to be analyzed, appraised, and the individual sections
assembled. According to MEDDEV 2.7/1 rev 4, state of the art data
serves an indirect supportive role (i.e., not pivotal), and can be generally
appraised and weighted for contribution (for example, scientific validity,
quality of evidence, and strength of data sets can be discussed in the narrative). For each

section and subsection:

1. Analyze the supporting references to determine if additional references need to be included
(forinstance, reference identified from citation mining) and added to the search and
selection process

2. Compile tables. Extract safety and performance outcomes from the state of the art
literature into data tables. Depending on data availability and use of endpoints this may
involve multiple tables. These tables can be assembled manually, or, as discussed below
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(Best practices when establishing state of the art: a practical example—data extraction),
be generated using data extraction on web-based platforms. These data tables inform
concisely on safety and performance outcomes with available therapeutic options and
serve as reference points for the evaluation of device specific data.

3. Develop the narrative.

Developing the state of the art section: challenges and
pitfalls

There is no doubt that establishing state of the art is a challenge. It ranges from key information
on the medical condition to a neutral, comprehensive analysis of treatment options, and
culminates in a succinct yet comprehensive presentation that defines the currently accepted
safety and performance standards against which the device is measured. Not surprisingly,
common pitfalls include a perspective that is too broad and inclusion of too much detail, or

a perspective that is too narrow, omitting relevant indications and alternative therapeutic
options. An important critical aspect of the clinical evaluation that relies on state of the art
datais also to appropriately define the position of the device within the currently available
treatment portfolio.

To avoid such pitfalls, it can be helpful to develop a conceptual outline or “anatomy” of the
state of the art section early during the review (see Step 4 in Figure 4; Figure 5).

Figure 5: Anatomy of a State of the Art Analysis

Clinical Background

For each relevant condition
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+ Guidelines, standards, history

Treatment Options- « Performance and safety endpoints
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Benefit-risk profiles
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Best practices when establishing state of the art:
challenges

Literature reviews present a number of challenges in general, and even more so when they are
being prepared for regulatory compliance purposes.

In order to effectively meet the requirements of the new regulations, it has become
increasingly important to adopt a transparent, reproducible process for literature
reviews—something that can be difficult to achieve with manual data management or even
spreadsheets.

Notified bodies will be looking for documented evidence of the following elements in all CER
literature reviews, including those used to establish state of the art.

Search Strategy

Awell-defined search question provides the foundation for the entire literature
review process. If the search is not completed effectively, the quality of
everything else in the review suffers. As such, it is essential to ensure that the
search question is clear, that the literature search is performed in a systematic
fashion, and that the search strategy is well documented.

Databases Used

MEDDEV 2.7/1 rev 4 mentions both MEDLINE and Embase, and it is considered
best practice to include both of these databases in the search to ensure all
potentially relevant literature is located.

Search Output

Arecord should be maintained of all literature returned by the search. This
allows Notified Bodies to be confident that all potentially relevant articles were
considered forinclusion.

Included/Excluded Reference Lists
Not only do the Notified Bodies look for lists of both included and excluded
studies, they are increasingly interested in ensuring that the reasons for

exclusion are legitimate. Care must be taken to ensure the literature review
captures and retains this information for reporting purposes.

Copyright © 2018 - Criterion Edge/Evidence Partners
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Appraisal and Weighting of Relevant Studies

e MEDDEV 2.7/1 rev 4 represents a significant increase in the level of granularity
expected by the Notified Bodies, which also extends to study quality. There
are a number of publicly available tools to assess study quality (e.g. SIGN
50, Newcastle Ottawa) and these can be used to capture data such as the
appropriateness of the study design, participant selection, measurement of
variables, and other indicators of study quality.
Study design is also an important factor to consider, with higher quality studies
such as randomized control trials given more weight than other study types.

Relevant Study Summaries
Summary data on all of the included studies in your literature review is typically

presented in a table format, showing the study type, study design, participants,
intervention, and outcome(s).

Common points of failure in state of the art literature
reviews

Thefollowing are points of failure seen most often in state of the art literature reviews:

Incomplete search coverage
With the emphasis on literature reviews in MEDDEV 2.7/1 rev 4, it is reasonable

to expect that Notified Bodies will scrutinize them accordingly, starting with the
search results. Review groups may choose to narrow their search to reduce the
number of references they need to screen, but this can result in missed studies.
If any potentially relevant articles are shown to be missing from the results, it can
call into question the validity of the entire literature review.

Incomplete audit trail
Detailed record keeping is an essential part of the literature review process.

Many groups currently use spreadsheets to store and manage the data
associated with their reviews. Spreadsheets aren’t able to keep track of
connections between data and source documents, time stamps, proof of
participation, or provide version control. Notified bodies may ask for any or
all of this information to verify that the literature review was conducted with a
sufficient rigor and adherence to a prescribed process.
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Ad hoc process
Organizations that adopt and enforce a standard, repeatable process for

conducting literature reviews will undoubtedly fare much better in an audit
situation. Under MEDDEV 2.7/1 rev 4, the guidance is that the review process
must be “systematic”. Without a defined and documented process, it may be

difficult to produce reviews that meet this standard.

Data integrity
Audit failure can happen when the literature review is tainted by small, avoidable

mistakes like typos, inconsistencies in data entry, transcription errors, or
undocumented manual decisions.

Efficiency
Those involved in conducting literature reviews may also experience a number

of efficiency issues related to the following processes:

+ Manual data collation

« Manual report preparation

- Difficulty keeping track of articles and data
« Distribution and collection of materials

+ Reliable storage of submitted/living reviews

Using DistillerSR for state of the art literature reviews

DistillerSRis a hosted software platform that is used to manage and perform literature reviews
in a regulatory compliant, transparent and reproducible fashion. All references, full-text articles
and extracted screening, appraisal and study summary data resides within your DistillerSR-
based review projects. The software is used to conduct the reviews and to maintain a living
dossier of reviews for periodic update.

Figure 6: Literature Review So ware Tools

Search Screen Extract Report
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Best practices when establishing state of the art: a
practical example

To illustrate best practices when establishing state of the art, we will use a hypothetical device.
The deviceis the autosuture, a medical instrument used by Starfleet Medical.
The autosuture is:

« Ahandheld medical instrument used for wound closures.

« Descended from the 20th century suture, and used as early as the 22nd century. By the late
24th century this technology was laser-based (VOY: “The Cloud”).

« Function: Seal, close, and promote the healing of wounds from surgery or deep trauma by
stimulating the patient’s own anabolism. Can be used to close incisions or heal knife wounds
beyond the ability of a dermal regenerator.

Formulating search strategies and performing
searches

Search strategies to establish state of the art for the autosuture will encompass multiple
strategies, including database searches focused on the condition, interventions, history,
aswell as internet searches to identify applicable guidelines, obtain information on similar
competitor devices, etc. To illustrate the use of DistillerSR in this practical example, we will
focus on a single search using the PICO method. Applicable keywords would be the following:

- Patient - Surgical wound, incision

+ Intervention - Primary closure, tissue adhesives, adhesives, acrylates, cyoanoacrylates,
glue or glues, fibrin-tissue-adhesive, bycrylate, sutur®, surgical stapling, staple, tape

« Control - Spontaneous healing

« Outcome - dehiscence, infection, cosmetic appearance, patient satisfaction, clinical

satisfaction, time for wound closure
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Uploading Search Results

Once the research question is defined and the search of relevant databases is completed, the
search results can be uploaded into DistillerSR. In the example, 379 references were identified
in PubMed.
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Screening and Article Selection

Thefirst step in processing inbound references is screening them for relevance. Thisis done
using a screening instrument, or form, that asks if the reference contains relevant data. These
electronic forms are tailored to the specific domain addressedby the review and they contain
questions that determine whether to include or exclude the reference.

One of the main advantages of DistillerSR’s electronic forms is that they collect all review data
in one place, eliminating the need to manually collate individual responses for processing
and analysis.

For this project, the screening form captured study design and patient attributes relevant to
the inclusion or exclusion of references from the autosuture state of the art review. Specifically,
the form screened for RCTs and systematic reviews and patients with surgical wounds

orincisions.

PR

Copyright © 2018 - Criterion Edge/Evidence Partners

i, W) Long, IM Vi ik, | Madrid, R A Meta-Analysis and Systematic Review o
s

Evaluating Skin Closure After Total Knee Arthroplasty-What s the Best Method?. The fournal of arthroplasty. 2017. 32#pagess
Reference Labelis):
Add labels here

BACKGROUND: Many cost drivers of total knee arthroplasty (TKA) m andgoto

have been critically evaluated to meet the heightened quality-
associated expectations of performance-based care. However,
assessing the efficacy of the different modalities of skin closure has
been an underappreciated topic. The present study aims to provide

METHODS: The present study was conducted in accardance with
both the Preferred Reporting Items for Systematic Reviews and
Meta-analyses Statement and the Cochrane Handbook for meta-
analyses and systematic reviews. Primary outcome measures (] Other reason for for exclusion
evaluated rates of commen complications associated with primary
TKA. Secendary outcome measures evaluated wound closure time,
direct surgical costs, and cosmetic and knee function outcomes.

This Form - Next Reference | or Skip to Next

1. Does the reference meet any of the following exclusion criteria?

[T Different topic

further insight by inga Iysis and ic review
‘evaluating the rates of common complications and perioperative 7] Abstract only

quality eutcomes associated with different suture and staple skin B

closure techniques after TKA [ Non-English language

(7] Preclinical study

["] Uncontrolled cohort study or case series.

[_] The reference does not meet any of the list exclusion criteria

RESULTS: Our meta-analysis demonstrated that skin sutures had a SRS
higher likelihood of superficial and deep infections, abscess

formation, and wound dehiscence. Conversely, staples had a higher

tendency for prolonged wound discharge. A systematic review of

‘wound closure times and overall resource utilization demonstrated

that wound closure was faster and more cost-effective with skin m andgoio
slagles than sutures.

CONCLUSION: Primary skin incision closure with staples
demonstrated lower wound complications, decreased wound
closure times, and an overall reduction in resource utilization. Given
these outcomes, the use of staples after TKA may have several
subtle clinical advantages over sutures.

This Form - Next Reference #| or Skip to Next
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Reviewers log into DistillerSR and the autosuture review project, view the reference titles and
abstracts, and complete the screening forms. When a form is submitted, the data is tagged to
the reference and time-stamped along with the reviewer’s name so that this information can
easily be found and reported on later.

Best practices dictate that two reviewers screen each reference. The software automatically
compares answers submitted by different reviewers and identifies any discrepancies or
conflicts so that they can be reviewed more closely.

Because this was a regulatory state of the art project, two screeners were used for each
reference and the conflict detection tool was used to reach consensus on references where the
reviewers initially disagreed.

Once the reviewers have reached consensus to include a reference, it is automatically moved
to the next phase of the review. Even when a reference is excluded, however, it is kept on file
and the answer(s) that determined it was not relevant are stored with it in case this data is
needed to answer the question, “Why was this reference excluded?”

One of the most important things to note about DistillerSR’s forms and project workflows

is that they are completely customizable to any review protocol. Everything from forms and
highlighted keywords to user permissions and task assignments can be configured to create

a prescriptive, reproducible process. Once a standard protocol has been established, it can
easily be templated and copied for use in future projects. Doing the review in a compliant way,
every time, is critical to producing results that will be accepted by the notified bodies.

After initial screening, full text documents associated with included references are typically
retrieved and uploaded to DistillerSR for a second round of screening, Screening forms used in
second level screening may be the same as those used in initial screening, or can be

more elaborate.

In the autosuture project, the team retrieved freely available PDFs from PubMed links and
acquired the remaining documents from EMBASE. The screening process was then repeated
using the full text documents for references that successfully passed from the initial
screening phase.

After full text screening, PRISMA Flow diagrams and included/excluded reference lists may

be exported for reporting purposes. The software can also produce reports showing who
completed the work, when it was completed and how long each step took.
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Figure 10: Complete, Presentation- ready PRISMA Flow Diagrams Can be Produced by

DistillerSR with the Click of a Button

EvidencePartners.com - CriterionEdge.com
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gesult Reference Exclusion Criteria

1 AP Sprowson, C Jensen, N Parsons, P Partington, KEmmerson, | Carluke, S Asaad, R Pratt, S Muller, | Ahmed, MR Reed. "The effect of triclosancoated sutures on the Different topic
rate of surgical site infection after hip and knee arthroplasty: a double-blind randomized controlled trial of 2546 patients.". The bone &joint journal 100-B (2018): #pages#

2 W Ding, Y Tan, W Xue, Y Wang, XZ Xu. "Comparison of the short-term outcomes between delta-shaped anastomosis and conventional Billroth | anastomosis after laparoscopic Different topic
distal gastrectomy: A meta-analysis.". Medicine 97 (2018): #pages#

3 H Shakur, D Beaumont, S Pavord, A Gayet-Ageron, K Ker, HA Mousa. "Antifibrinolytic drugs for treating primary postpartum haemorrhage.". The Cochrane database of Abstract only
systematic reviews 2 (2018): #pages#

4 N Tachamo, A Donato, B Timilsina, S Nazir, S Lohani, R Dhital, S Basnet. "Hypercalcemia associated with cosmetic injections: a systematic review.". European journal of Different topic
endocrinology 178 (2018): #pagest

5 RG Wade, JC Wormald, AFigus. "Absorbable versus non-absorbable sutures for skin closure after carpal tunnel decompression surgery.". The Cochrane database of systematic Abstract only
reviews 2 (2018): #pages#

7 DV Chugaev, NN Kornilov, SA Lasunskii. "[Bidirectional knotless barbed sutures during primary total knee arthroplasty: effective solution or new problem?]". Khirurgiia (): Different topic
#pages#

8 E HeFmankova, A Zak, L Polakova, R Hobzova, R Hromadka, J Sirc. "Polymeric bile acid sequestrants: Review of design, in vitro binding activities, and hypocholesterolemic Non-English language
effects.". European journal of medicinal chemistry 144 (2018): #pagest

10 R Garcia-Alva, M Guerrero-Hernandez, JE Anaya-Ayala, P Leal-Anaya, A Gabutti, A Picazo, CA Hinojosa. "Successful Embolization of a Ruptured Ovarian Artery Aneurysm | Different topic
ina Postmenopausal Woman: Case Reportand Literature Review of Gonadal Artery Aneurysms.". Vascular and endovascular surgery 52 (2018): #pagest

12 JJ Baker, S Oberg, KAndresen, TW Klausen, J Rosenberg. "Systematic review and network meta-analysis of methods of mesh fixation during laparoscopic ventral hernia Other reason for for
repair.". The British journal of surgery 105 (2018): #pages# exclusion

13 S Parisi, C Celletti, M Scarati, M Priora, A Lagana, CL Peroni, F Camerota, G La Torre, D Blow, E Fusaro. "Neuromuscular taping enhances hand function in patients with Preclinical study

systemic sclerosis: a pilot study.". La Clinica terapeutica 168 (): #pages#

15 SJKim, H Jeon, JH Jung, KM Lee, HY Choi. "Comparison between over-glasses patching and adhesive patching for children with moderate amblyopia: a prospective Other reason for for
randomized clinical trial.". Graefe's archive for clinical and experimental ophthalmology = Albrecht von Graefes Archiv fur klinische und experimentelle Ophthalmologie 256 (2018): | exclusion
#pages#

18 AV Gushchin, NV Kadatskaya. '[Outcomes of intraocular lens implantation in the absence of capsular support: a review of current literature].". Vestnik oftalmologii 133 (): Abstract only
#pages#

20 TKim, JCPark. "Short-term effects of sports taping on navicular height, navicular drop and peak plantar pressure in healthy elite athletes: A within-subject comparison.”. Non-English language

Medicine 96 (2017): #pages#

22 D Kenerson, S Fadeyi, J Liu, M Weriwoh, K Beard, MK Hargreaves. "Processes in Increasing Participation of African American Women in Cancer Prevention Trials: Preclinical study
Development and Pretesting of an Audio-Card.". Journal of health communication 22 (2017): #pagest#

23 ZY Jia, CG Zhou, JG Xia, LB Zhao, W Zhang, S Liu, HB Shi. "Endovascular Treatment of 12 Cases of Renal Arteriovenous Malformations: The Experience of 1 Center and an Different topic
Overview of the Literature.". Vascular and endovascular surgery 52 (2018): #pages#
24 JL Gardy, NJ Loman. "Towards a genomics-informed, real-time, global pathogen surveillance system.". Nature reviews. Genetics 19 (2018): #pages# Non-English language
25 JCEaton, LL lannotti. "Genome-nutrition divergence: evolving understanding of the malnutrition spectrum.”. Nutrition reviews 75 (2017): #pagest# Uncontrolled cohort study

or case series

26 A Shpichka, A Koroleva, D Kuznetsova, Rl Dmitriev, P Timashev. "Fabrication and Handling of 3D Scaffolds Based on Polymers and Decellularized Tissues.". Advances in Other reason for for
experimental medicine and biology 1035 (2017): #pages# exclusion

27 B Adamolekun, L Hiffler. "A diagnosis and treatment gap for thiamine deficiency disorders in sub-Saharan Africa?". Annals of the New York Academy of Sciences 1408 (2017): Abstract only
#pages#
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Form Completion Time (in seconds), Q1-Q3 Median Range

200

pohblenis

Median: 82 seconds per reference
1st Quartile: 10

3rd Quartile: 163

Average: 96

References reviewed: 16

Time reviewing: 26 minutes

Form Completion Time
= —
= I}
s 3

w
=]

isabellax poblenis keelyjbarnesx
Reviewer

I Form Completion Time

Assessment, Study Summary and Other
Data Extracting

Once references have passed through the full screening process they can be assessed for
quality, and data relevant to the state of the art review can be extracted. This is done using
the same process as screening, but using forms targeted and extracting the data needed to
address state of the art.

For the autosuture project, study summary, safety and performance and appraisal forms were

used to extract data pertaining to state of the art treatment approaches for surgical
incision closure.
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Figure 13: Study Summary Data Extraction Form for Autosuture State of the Art

Literature Review

EC Rodriguez-Merchan
Reference Label(s):
Add labels here

Refid: 39, Fibrin glue for local haemostasis in haemophilia surgery.

INTRODUCTION: Local fibrin glue (FG) appears to be a
useful local haemostatic agent for severe haemorrhage
in people with haemophilia (PWH) undergoing surgical
procedures.

ﬂ: To evaluate the role of local FG in PWH.

METHODS: A review of the literature on the topic has
been performed.

RESULTS: Local FG is not always necessary to achieve
—

haemostasis in all surgical procedures performed in
PWH. However, it could be a good adjunct therapy,
primarily when a surgical field will bleed more than
expected (e.g. patients with inhibitors), and also for
circumcisions, dental extractions, and surgical treatment
of pseudotumours.

CONCLUSIONS: Although correct surgical haemostasis
can typically be achieved by the infusion of factor
concentrate at the adequate dose, my recommendation
for surgeons is always to have local FG by their side.
Local FG appears to be an effective adjunctive therapy
for cases in which bleeding is likely (e.g. patients with
inhibitors), and for circumcisions, oral surgery, and
treatment of pseudotumours. Through the use of local
FG, the doses of factor concentrate necessary to prevent
bleeding could be reduced, providing considerable cost

Submit Form ElleNe[¢] to[ This Form - Next Reference +| or Skip to Next

(o] Meta-Analysis

Add article type

Clear Response

2. Relevant to SoA Section
(") Clinical condition
(o] Current treatment options: alternative
(™) Current treatment option : target treatment
(™) Maturity of technology (device)
) Competitor devices

(™) None of the above

Clear Response
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Figure 14: Safety and Performance Data Extraction Form for Autosuture State of the

Art Literature Review

PURPOSE: We assessed the impact of sequential double
s

running suture removal on corneal curvature after
penetrating keratoplasty (PK), comparing mechanical
and nonmechanical excimer laser trephination.

METHODS: PK was performed in 134 patients (mean age
51+ 18 yrs) using either the excimer laser [excimer,n =
60 (37 keratoconus and 23 Fuchs dystrophy)] or motor
trephination [control, n = 74 (44 keratoconus and 30
Fuchs dystrophy)] and a double running cross-stitch
suture. Refractometry, Zeiss keratometry, and Tomey
corneal topography were performed before removal of
the first suture (152 + 4.2 mo) and immediately before
and at least 6 weeks after removal of the second suture
(21.4 £ 5.6 mo).

RESULTS: Keratometry before removal of the first (-1.7 +
23Dvs.-31+28D)and second (-23+26 D vs.-3.8+2.8
D) sutures showed that the change in the corneal base
curve was significantly smaller in the excimer group
than the control group (P < 0.004). After complete suture
removal, astigmatism decreased in 52% and 11%,
remained stable (+0.5 D) in 27% and 9%, and increased
in 21% and 80% of eyes in the excimer and control
groups, respectively, resulting in significantly lower
astigmatism in the excimer (3.1 + 2.1 D) group compared
with the control group (6.2 + 2.9 D) with "all-sutures-out”
(P < 0.0001). The change in vector-corrected astigmatism
(Jaffe) was significantly smaller in the excimer group (4.3
+3.5 D) than in the control group (6.9 + 4.5 D; P < 0.001).

CONCLUSIONS: In conclusion, less change in
astigmatism and the base curve after sequential
removal of a double running suture indicates better

1L £ih £t Do th, iant bhad oft,

and go to[ This Form - Next Reference | or Skip to Next

RCT v
Study Design:
This study’s design not in the list? Add it!
Clear Response
sequential double running suture ren
Intervention:
60
Sample Size:
mean age 51+ 18 yrs
Population:

6 weeks
Length of Follow-Up:
Summary of Study Details (Automatically Generated and Formatted for Reporting)
Intervention: sequential double running suture removal
Sample Size: 60

Population: mean age 51+ 18 yrs
Length of Follow-Up: 6 weeks

Outcome Measures

Measures used to evaluate outcomes (do not include results in this field)
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Reference Label(s):
x Retain for Efficacy Review

Refid: 28, Ostomy creation with fewer sutures using tissue adhesives (cyanoacrylates) in inflammatory bowel disease: a pilot study.
M Uchino, H Ikeuchi, T Bando, H Sasaki, T Chohno, Y Horio, Y Takesue e

Introduction Fistula formation around the ostomy site is
—_—
a stoma-related complication often requiring surgical
intervention. This complication may be caused by
sutures or may develop as a complication of
inflammatory bowel disease. Before conducting a
clinical trial, we set out to investigate the safety of
ostomy creation with fewer sutures using tissue

=t (==
adhesives in this pilot study. Methods Patients with
SERNES bl
inflammatory bowel disease who required surgery with
ostomy creation at the Hyogo College of Medicine
between January 2014 and December 2015 were
enrolled. Safety was assessed by evaluating the
incidence of stoma-related complications. Ostomy was
restricted to loop ileostomy and was created with two
sutures and tissue adhesives. Results A total of 14
patients were enrolled. Mean body mass index was
18.9 + 2.0 kg/m. There were no cases of ostomy
retraction and no severe adverse events were observed.
Conclusions This pilot study demonstrates that ostomy
creation using tissue adhesives is safe. Although
retraction and adverse events were not observed, even
in patients with inflammatory bowel disease who
generally exhibit delayed wound healing, the body mass
index was extremely low in this series. This study does
not strongly recommend ostomy creation with tissue

——

adhesives; further studies are needed to clarify the
SEsVES
efficacy and safety of the procedure.

%| or Skip to Next

Submit Form EllKe[] to[ This Form - Next Reference

Weighting of Included Articles

1. Did the study evaluate:
© Device of Interest
7 Equivalent or predecessor device

) Not Applicable

Clear Response

2. Study Appraisal
) Suitability Criteria
© Oxford Level

Clear Response

3. Details

Reporting

DistillerSR’s reporting engine provides a fully transparent view of the literature review process

and results. This transparency is essential to demonstrating that a rigorously defined process

has been followed to complete the review.

Reports can be generated for direct insertion into an state of the art write up or exported in

analysis-ready formats should meta-analysis be required.

Reports can also be customized to capture any subset of the data specific to the state of the

art review. Once configured, custom reports can be saved and rerun as new data is added to

the review.
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Maintaining Living Reviews

EvidencePartners.com - CriterionEdge.com

Once complete, state of the art literature reviews can be maintained on the DistillerSR platform

in perpetuity and can be periodically updated as new reference material becomes available.

The update process typically involves four steps:

Uploading newly located references

2. De-duplication to ensure that references screened in an earlier iteration are automatically

removed

3. Screeningand data extraction of the new references
4. Producing updated reports to capture new data

Figure 18: Living Review Life Cycle

Rerun
Reports with
New Data

Screen &
Extract Data
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Summary and Conclusions

Establishing the state of the art is an essential component of a MEDDEV 2.7/1 rev 4 compliant
clinical evaluation. This analysis defines the currently accepted safety and performance
standards against which the device is measured. A broad range of pertinent information

must be identified and presented, ranging from the medical condition and its clinical course,
classification, and epidemiology, to a neutral, comprehensive analysis of treatment options,
the current gold standard and other available devices. Identification and selection of literature
and data pertaining to state of the art must be objective and should not favor the subject
device. Thus, documenting thoroughness, standardized processes, and data integrity is
imperative. This can be achieved by establishing a systematic approach and by maintaining
complete, accurate records of this process using platforms such as DistillerSR.
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CRITERION EDGE

Criterion Edge is a regulatory writing company that provides outsourced writing services to the
pharmaceutical and medical device industries. The company’s expertise in regulatory writing
best practices, honed over decades, produces better- quality deliverables, and provides
budget, resource and timeline exibility for regulatory managers. Criterion Edge empowers
companies to deliver better health care solutions.

Criterion Edge specializes in the development and writing of Clinical Evaluation Reports for
Class |, Il and Il Medical Devices. We work collaboratively with each manufacturer’s team to
determine the most appropriate approach to establish the state of the art in compliance with
MEDDEV 2.7/1 rev 4.
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Evidence
Partners

Evidence Partners is the developer of DistillerSR, the world’s most advanced literature review
soware. DistillerSR is a fully compliant, transparent, and audit- ready solution that automates
many of the manual tasks involved in the preparation of literature reviews for clinical evaluation
reports and post-market surveillance.
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Contact Criterion Edge for a consultation on how we can help you
use DistillerSR to develop the state of the art background and
maturity of current technology for your device.



