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The Julius Kühn-Institut…

… is both a research institute and a higher federal authority. 

… is the Federal Research Centre for Cultivated Plants in Germany

www.julius-kuehn.de

- plant genetics, breeding research

- plant nutrition, agronomy and soil science

- plant protection and plant health

Major research areas are:



17 specialized institutes  

Organization

Institute for Biosafety in Plant Biotechnology

Impact assessment (risks and benefits) of plant biotechnology –

including genetic engineering and new plant breeding techniques

CADIMA
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CADIMA

Developed in the course of the EU-funded project GRACE

Two major areas:

• Information hub for impact assessment of crop genetic 

improvement technologies

• Open access online tool supporting the conduct and reporting 

of systematic reviews

Permanently maintained and further developed by JKI



� Systematic review is a structured, reproducible, and rigorous 
approach for answering a specific question

� Provides a defensible answer to a specific question by:

− Increasing precision by the performance of a quantitative data synthesis 

The systematic review concept

www.julius-kuehn.de

− Increasing precision by the performance of a quantitative data synthesis 

(if feasible)

− Minimizing bias by following a standardized procedure comprising so 

called “core” steps



Core steps of a systematic review

Extensive literature searchExtensive literature search

Selecting studies for inclusion by the application 

of pre formulated inclusion/ exclusion criteria 

Selecting studies for inclusion by the application 

of pre formulated inclusion/ exclusion criteria 

Review  question developmentReview  question development

Protocol developmentProtocol development

Document what you 
did and why you did it!
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Data extraction Data extraction 

If appropriate, quantitative data synthesisIf appropriate, quantitative data synthesis

Presenting data and results Presenting data and results 

Critical appraisalCritical appraisal

Interpreting results and drawing conclusions Interpreting results and drawing conclusions 

did and why you did it!



Review question development

?
Does the growing of Bt maize change 

populations or ecological functions of non-

target arthropods compared to the growing 
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?
P = population
I = intervention
C = comparator
O = outcome

target arthropods compared to the growing 
of conventional non-GM maize?



Protocol development

How to 
− search
− select 

− appraise
− extract

− synthesize

� It reduces bias by 

preventing deviation 

from planned methods

� It ensures transparency and 

repeatability of the methods

� Allows for active stakeholder 

involvement
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involvement

� Should be peer reviewed



Literature search

How to 
− search
− select 

− appraise
− extract

− synthesize

(maize OR corn OR “Zea mays”) AND (transgenic Identification of the entire evidence base
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(maize OR corn OR “Zea mays”) AND (transgenic 

OR Bt OR “Bacillus thuringiensis” OR GM OR 

“genetically modified” OR “genetically engineered" 

OR “Cry*” OR “Vip*”) AND (“non-target” or “nontarget” 

or “natural enemy”or predator or parasitoid or 

decomposer or pollinator)

Identification of the entire evidence base

� Comprehensive
− Should include an adequate range of 
relevant information sources

� Grey literature
− Organizational websites
− Stakeholder contacts
− Databases of theses



Pool of 
possibly 
eligible 
reports

Study selection

Yes No Unclear

P
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Pool of 
eligible 
reports

I

C

O



Pool of 
possibly 
eligible 
reports

Study selection
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Pool of 
relevant 
studies

Pool of 
eligible 
reports



Pool of 
relevant 
studies

Data extraction

Data
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Pool of 
relevant 
studies

Critical appraisal

Data
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Can we trust 

the results?



� Including biased studies in the data synthesis step of a systematic review 

will cause the results of the review to be biased

� How much do I trust the results?  

− Internal validity

Critical appraisal

www.julius-kuehn.de

− Internal validity

� How generalisable are the study results?  

− External applicability



Pool of 
relevant 
studies

Critical appraisal and synthesis

Data
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Can we trust 

the results?

Heterogeneity?



� Sufficient and robust primary research data would have to be 
available for a systematic review to provide useful information

� Systematic reviews do not provide an immediate answer to a 
question  

Limitations
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� Systematic reviews can be resource intensive and are thus not 
always feasible

– Online tools can help to increase the efficiency of the evidence 
synthesis process

=> CADIMA
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www.cadima.info



Menu structure mirrors the 

core steps of a systematic 

review
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• No search engine but reference lists can be exchanged e.g. with Endnote as RIS files

– Upload of 10000 entries ~ 3 min

• Duplicates are recognized but currently no automated duplicate removal possible

– Included in version 2.0
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• Automated calculation and reporting of consistency check results
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• The number of studies to be assessed by each reviewer can be customized

• Currently: Same reviewers will be involved at title, abstract and full-text stage

– Possibility for an allocation of different reviewers at the different stage will be implemented in 
version  2.0
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Online application of selection criteria at title/abstract stage

− Discrepancies will be highlighted



Window size can 

be customized
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• Online application of selection criteria at full text stage

− Discrepancies will be highlighted

• Bulk upload of pdfs possible (~500 files per upload)
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CADIMA facilitates  the extraction of relevant studies from included 

records



• On- and offline data extraction possible
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• On- and offline data extraction possible

Will be displayed during critical appraisal
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CADIMA support the critical appraisal of included studies



CADIMA assures for a thorough 
documentation  
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Outlook

• Version 2.0 March 2018

– Automated duplicate removal

– Flexibility during screening stage

• Support rapid evidence syntheses

– Adapt the approach to the synthesis purpose
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– Adapt the approach to the synthesis purpose

– Want to contribute: contact christian.kohl@julius-kuehn.de

• User feedback

– Test CADIMA

– Register to online workshops
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