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GMO software tool — scope of the project

. Development of a software for the implementation of the EFSA
< = Guidance for risk assessment of food and feed from GM plants
— (EFSA, 2011)

® Tool for stakeholders to comply with EFSA GMO guidelines
® Harmonization of statistical analyses for GMO dossiers

® Harmonization of reporting outcome of the analyses
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GMO software tool — input data
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GMO software tool — access to the software
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LI Software tool delivers GM data analysis with a single click E@EBE
Events
R News Story
EFSA Explains 6 October 2014
See also
[ZAGE New software from the European Food Safety Authority (EFSA) provides stakeholders with a tool for carrying + Genetically Modified
Newslettars out complex data analysis as part of the risk assessment of genetically modified (GM) plants. The user-friendly Organisms
program, which can be downloaded free of charge from EFSA"s website, allows stakeholders such as Memb. B EaneilontGenerieally
Email alerts States and industry applicants to analyse field trial data with a single mouse click. Modified Organisms
Multimedia Under EU law, genetically modified organisms (GMOs) must undergo a risk assessment before entering the market. An (GMO)
- P integral part of this scientific review is the evaluation of field trials that provide data for comparative assessment - an
ress Lentre approach that compares GM plants with their conventional counterparts.

EFSA, in collaboration with Wageningen University and Research Centre, in the Netherlands, has developed a software tool
to perform the statistical analysis necessary for comparative assessment in a way that complies with EFSA guidelines and
European Union legislation.

Dr Claudia Paoletti, of EFSA’s GMO Unit, said: "This software is a valuable working tool for anyone wishing to produce data in
line with the recommendations in EFSA guidance. Stakeholders, including applicants, who apply the GMO software tool
properly can be sure the comparative data are fit for purpose for risk assessment. However, the software is a supporting tool
made available by EFSA to help all stakeholders. Its use is not obligatory.”

The software conducts the simultaneous analysis of the GM plant compared to its control and non-GM reference varieties
(test of difference and test of equivalence respectively, as described in Regulation (EU) 503/2013). An output-file listing all
the significant differences and the respective equivalence categories is generated with a single click. The software is flexible
and allows stakeholders to change some settings according to the specific needs of the analysis being performed. It also
permits the introduction of different factors depending on the unigue environmental conditions of individual field trials.

"We tested and debugged the system before going live,” added Dr. Pacletti. "But this is new software and initial minor
problems cannot be fully excluded. We have set up a dedicated mailbox and encourage any user to provide feedback so we
can refine the program further.”

+ GMO Analysis software for comparative assessment

http://www.efsa.europa.eu/en/gmo/gmoanalysissoftware.htm
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GMO software tool - installation requirements

2 A GMO Analysis software for comparative assessment
& Q
In the European Union, the use of genetically modified organisms (GMOs) is regulated through a legal framewo*
According to EU legislation (Regulation (EC) No 1829/2003, Regulation (EU) 503/2013 and Directive 200%[:% . GMOs

can only be authorized for placing on the EU market following a scientific assessment of any risks that ] y pose to
human and animal health and the environment.

S An integral part of such scientific assessment is the evaluation of field trials performed for the oﬁrative assessment of

' — the compositional, agronomic and phenotypic characteristics of GM plants. In 2009, EFSAJ Panel adopted an opinion
on Statistical considerations for the safety evaluation of GMOs to provide detailed gui the performance of such
- field trials and their statistical analysis. The principles, concepts and data require Kresented in the above mentionad
< S opinion are endorsed in the GMO Panel's Guidance for risk assessment of food

ey and the more recent implementing Regulation (EU) 502/2013.
— To provide further practical assistance for the analysis of comparativ @‘or the risk assessment of GM plants, EFSA, in
= a1} collaboration with Wageningen UR, has developed a software tool rm the statistical analysis along with EFSA GMO

Panel guidelines and Regulation (EU) 503/2013.

The software allows data entry and data analysis using thy @ t statistical procedures developed and adopted by EFSA's
GMO Panel for the risk assessment of GM plants. The&m conducts a simultaneous analysis of the GM plant compared

to its control (test of difference) and non-GM refe arieties (test of equivalence). Moreover different factors can be

introduced and analysed. QT

es and the respective equivalence categories is generated by a single dlick.
according to the specific needs of the analysis being performed.

An output-file listing all the significant
Additionally, some settings can be c

The software is user-friendly gn can be imported from different sources (e.g. Excel).
Technical requiremer o
= Window:

+ Microsoft 4 cllent framework
= R, version 2.15 or higher (http://cran.rstudio.org).

Please refer to the Installation Manual (see below) for detailed instructions on how to set up this software:

+ GMO Analysis software: installation manual'@{u.‘t ME)

The software does not require any license for its installation and utilization by any user.

+ GMO Analysis software: installerﬁ_ (11.3 Mb)

= GMO Analysis software: user manual '@ (0.5 Mb)

EFSA welcomes comments which could support improvement of this GMO software tool. Please send your comments at
GMO.software@efsa.europa.eu.
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Statistical evaluation of the field trials
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Contract with Hasselt University, Belgium
= Only field trial studies according to the latest
y EFSA Guidance, 2011
< m Dedicated time frame given for the evaluation

(1 month)

Two deliverables were requested from the
contractor on each dossier:

m 1st deliverable: Evaluation report on the field
e trials highlighting issues for EFSA consideration
7 (preparatory work)

i

m 2nd deliverable: Support the evaluation of the
applicant’s reply to EFSA questions
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Statistical evaluation of the field trials — recurring issues

Experimental design

o = No information on randomization and

_ blinding

m Requested in guidance but not always
provided

= Exclusions
m Site exclusions: e.g. 10 included but only 8
analyzed: no proper explanation
m Sample exclusions: often not justified

m Can have implication on the minimum
number of replicates
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Statistical evaluation of the field trials — recurring issues

s’ Statistical analysis

= No statistical analysis plan (SAP) provided
m In line with good statistical practice

= Execution of R and SAS programs

m Re-analysis can not be carried out due to
lack complete directory structure

= Values below Limit of Detection

m Substitution of %2 the detection limit

m Statistically, not the most appropriate way to
i handle non-detects, especially when
frequency is medium high (e.g. around 30%)

i
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Statistical evaluation of the field trials — recurring issues

¥ statistical analysis

m Discrepancies found between the statistical
_— outcome of the applicant and the re-analysis
b S done by the Hasselt University

m Different outcome types identified

m No discussion of missing data mechanism
(MCAR, MAR, MNAR)

m In line with good statistical practice

i

= When no equivalence limits can be established,
often biological relevance is not discussed



Statistical evaluation of the field trials — recurring issues

33"  Biological relevance - example of
- an insufficient discussion

= All observed differences in this statistical
i analysis conducted under EFSA guidelines

4 were characterized by a lack of compositional
relevance from a food or feed perspective.

This lack of relevance from a food or feed
. perspective is characterized by the small
" magnitudes of difference between the GM

event (treated or not treated) and the
control.
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Statistical evaluation of the field trials — recurring issues

? »* Biological relevance - expectations

= The applicant should report and discuss all

= significant differences observed between the
GM plant, its comparator and, where applicable,
any other test material, focusing on their
biological relevance

- = OECD listed endpoints are the basis. They serve
as indicators for other parameters not
measured but with safety relevance

i

= Consideration of the specific metabolic
function/pathway
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Statistical evaluation of the field trials — recurring issues

Statistical analysis - Verification of assumptions

m Diagnostic Checks
— m Assumption of normality of data and

o homogeneity of variance should always be
St checked
= m Sometimes, only graphical & can be subjective

m Some form of studentized/standardized residual used, but no
proper justification is provided for the specific cut-off that is used

u then outliers found, analysis with and without outliers not always
one

m Goodness-of-fit checks rarely done

m Linear mixed models have comEIeter different theoretical
implications on diagnostic checks than standard (fixed-effects)
regression analysis.

m  Conditional vs. marginal residuals

m  Tests on normality, homogeneity of variance

m  Box-Cox procedure
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