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Presentation Notes
Thank you for inviting me here to present the results from our research at Stockholm University in Sweden. 
The title of my talk is ”Regulatory (Eco)toxicology  - From the other side of the pond”. 
Our work has mainly concerned evaluation of single pieces of evidence, here indicated in the middle of this figure describing the risk assessment process. 



Experts disagree… 
Trichloroethene cancer risk assessments 1973 - 1996 

Not carcinogenic

NIOSH (-73) 

HSE (-82) 

VROM (-84)  
ACGIH (-89)  
ACGIH (-92)  

ACGIH (-96) 

Animal but not a 
human carcinogen 

IARC (-76)  

IARC (-79)  

AMI/CG (-81)  

WHO (-85) 

IARC (-87)  

CEC (-90)  

AMI (-91) 

GDCh (-94) 

ECETOC (-94) 
HSIA (-96) 

 

NIOSH (-78) 

Nord. EG (-79) 
US. EPA (-85) 

IMM/SNV (-86) 

US. EPA (-88) 

ATSDR/EPA (-89) 

Can. EPA (-93) 
OECD/EU (-96)  
ATSDR (-97) 

IMM/SNV (-90) 

IARC (-95)  
DFG (-96) 

MAK (-96)  

 Human carcinogen 
 

Rudén 2002 
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In our research group we have evaluated many risk assessments and one thing that we clearly can see it that experts disagree. 

When my colleague Christina Rudén compared 29 RA for the solvent trichloroethylene she showed that conclusions for the same piece of evidence differed between the RA. 
This table summarizes the overall conclusions that were reached in the different RAs. Each acronym represents one RA.
Colors indicate time (green = 1970s, red = 1980s, blue = 1990s) and implies different data availability. We can see that there are old and new RA in all groups.

And the conclusion from this study is that data availability is not the ONLY factor that affects the conclusions concerning the carcinogenic potential of this substance. 




Experts disagree… 

Health risk assessments of Bisphenol A 

NO RISK 

AIST 2005 
EFSA 2006 
EFSA 2008 
ECB 2008 
US FDA 2008 
EFSA 2010 

SCF 2002 
ECB 2003 
EFSA 2014 

Health Canada 2008 
NTP-CERHR 2008 
US FDA 2010 
WHO 2011 

RISK 

•
•
•
•
•
•

•
•
•

•
•
•
•

•
•

Chapel Hill 2007 
ANSES 2013 

Beronius et al 2009 Reprod Toxicol 
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When my colleague Anna Beronius compared HRA for BPA the conclusions differed from No risk to Risk. 

In these two examples evaluation of evidence is a crucial aspect. And this is what triggered us to develop methods for how to evaluate and report studies in a systematic and transparent way. And that is what I will talk about today. 



Risk Assessments in Europe 
Chemicals legislation Responsible for RA Evaluation of RA 

Industrial Chemicals - REACH 
 

Industry Minimum 5% by 
regulators 

Biocidal Products Regulation Industry 100% by regulators 

Plant Protection Product 
Regulation 

Industry 100% by regulators 
 

Environmental Risk Assessments 
of Medicinal Products 

Industry 100% by regulators 

Cosmetics Directive 
 

Industry 100% by regulators 
 

Risk assessments on substances of concern are also performed by different authorities 
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But first I would like to describe how RA are performed in Europe since this has influenced the design of our methods. 

Each group of chemical is connected to its own regulation. And the producer or importer of the chemical is responsible for performing the RA, meaning that we have a large and diverse group of RA that need tools that guide them through this complicated process. And as you can see, in most cases the RA is evaluated by responsible regulatory agency but for the largest group of chemicals, the industrial chemicals, only 5 % of the dossiers will be evaluated. 

I also want to add that RA on substances of concern are also performed by different authorities.




Klimisch et al. 
1997 

Durda and Preziosi 
2000 Hobbs et al. 2005 Schneider et al. 

2009 (ToxRTool)  

Data type Tox + Ecotox Ecotox Ecotox Tox 

Reliability criteria 12-14 40 20 21 

No. of matched 
OECD criteria 14/37 22/37 15/37 14/37 

Relevance criteria 0 0 0 0 

Additional 
guidance No Yes No Yes 

How to summarize 
the evaluation Qualitative Qualitative Quantitative Quantitative 

Ågerstrand et al. 2011 Env Sciences Europe  
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In our first paper on this topic we compared four different methods for evaluating ecotoxicity studies. This table explains some of the characteristics of the methods, and I want to highlight one thing. 

I compared the methods evaluation criteria with OECDs reporting criteria for chronic ecotoxicity tests, and as you can see none of them really match and there is also a difference between the methods. 

Klimisch is the method recommended in guideline documents such as REACH. I have used all four methods and if someone asked me to rank the methods I would put the Klimisch method as number 4. 



Klimisch et al. Durda and 
Preziosi Hobbs et al.  Schneider 

et al.  

Andreozzi et al. 2004 - - - - 
Ferrari et al. 2004 - - - - 
Huggett et al. 2002 - - + - 
Robinson et al. 2005 + - + - 
Schmitt-Jansen et al. 2007 + - + - 
Quinn et al. 2008 - - + - 
Metcalfe et al. 2001 - - + + 
Nentwig, 2007 + - + ++ 
Halm et al. 2002 + - + ++ 

- Unacceptable reliability 
+ Acceptable reliability 
++ High reliability 

Ågerstrand et al. 2011 Env Sciences Europe  

Presenter
Presentation Notes
We then evaluated 9 peer-reviewed studies according to the four evaluation methods. 
On the top you have the four methods, and to the left you have the nine studies. 
Minus equals unacceptable reliability
Plus equals acceptable reliability
Double plus equals high reliability

Two things can be concluded from this study: First, the overall reliability of the studies are low. This could be either due to poor reporting or a problematic experimental design. Information about controls, measured concentrations and acceptability criteria are examples of missing information. 

The second thing we conclude was that choice of evaluation method matters. If we use the method described by Durda and Preziosi none of the studies were considered to be reliable. But with the method described by Hobbs almost all studies was considered reliable.
The two studies in the bottom illustrate how different the four methods evaluated the studies, going from unacceptable reliability to high reliability. 



We need! 

• Guidance documents that emphasize use of all relevant data 
 

• New evaluation method  
– Systematic, transparent, consistent, and sufficiently detailed  
– Works in all type of regulatory frameworks 
– Works for a diverse group of risk assessors 
– Applicable to the current legislation 

 
• Reporting recommendations for peer-reviewed studies 

 
 
 
 
 
 

 

Reliability and Relevance 
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So, what do we need?

We need guidance documents that emphasize use of all relevant data, we still have some documents focusing on standard tests thereby effectively excludes use of studies from the peer-reviewed literature. 

We need a new evaluation method. The Klimisch method is not detailed enough and it favors standard tests. We need a method that is: …..

And the last two aspects explains why we in Europe talk about Reliability and Relevance while you talk about “Risk of Bias”, “Quality”, “Internal validity”, “External validity”. 

We also need reporting recommendations for peer-reviewed studies. This exist in many other research fields but not for ecotoxicity studies. 



What did we do? 
1. Developed the CRED-evaluation method for ecotoxicity studies 

 
2. 75 risk assessors evaluated ecotoxicity studies using 

– Klimisch et al. (1997) 
– CRED-evaluation method 

 
3. Comparison of results and refinement of the CRED-evaluation method 

 
4. Developed the CRED-reporting recommendations for authors of peer-

reviewed studies 
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So what did we do?
First we developed the CRED evaluation method using previous methods, the OECD standard tests, and experiences from trained RA. 
Then we asked 75 RA from three continents to evaluate ecotoxicity studies using Klimisch in Phase I and CRED in Phase II. 
We compared the results and improved the CRED evaluation method further. 
Lastly we developed the CRED reporting recommendations for authors of peer-reviewed studies. 



Klimisch et al. 1997 CRED-method 

Data type Tox + Ecotox Aquatic ecotox 

Number of reliability criteria 12-14 (Ecotox) Reporting  59 
Evaluating  20 

Number of matched OECD 
reporting criteria 14/37 All 

Number of relevance criteria 0 13 

Additional guidance No YES! 

How to summarize the 
evaluation Qualitative Qualitative 
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This is a comparison of the Klimisch method and the CRED evaluation method. There are also a DRAFT version of the CRED evaluation method available for those who are interested. 
As you can see, the CRED evaluation method is more detailed. It has more criteria, also for relevance, and additional guidance material to each criteria. 

The CRED evaluation method does not provide weighted criteria and a quantitative method for how to summarize the evaluation, even though there is a strong request from the RA for this. 
We believe that there are no scientific support for such method and that ssignificant amount of information is lost when summarizing different components into one single value.
Evaluating studies is not a book-keeping exercise and we have to learn to accept qualitative answers. And expert judgment is always needed. 
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And now some selected results from the CRED ring test with the 75 RA. 

We were worried that the improved criteria would lead to stricter evaluations and thereby leading to exclusion of more peer-reviewed studies in regulatory RA.

Here you have the eight studies, A-H, used in the ring test. Each study has two bars: one presenting the evaluation results using the Klimisch method, and the other the results using the CRED evaluation method. And the evaluation results goes from Reliable without restrictions in yellow to Not assignable in dark red. 

As you can see, indicated by the stars on top of the bars, the CRED evaluation method was stricter in three cases: Study D, E and G. 
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And for relevance we have the same type of figure. The CRED method was stricter in two cases: Study C and H. 

So, the more detailed CRED evaluation method is stricter in some cases but it was not as bad at we feared it could be. One of the great writers, maybe it was Oscar Wilde, said “You don’t have to be the first person to think something, you just have to be the first person to write it down”. I think that is what we have done in CRED, we have in many ways captured how RA evaluate studies today. 
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One aspect we wanted to investigate was whether RA favored GLP-studies? And how does reporting of studies affect the evaluations?

Now we focus on the reliability evaluation of study E and F only. These studies are based on the same raw data, study E is a study report from the industry and study F is a peer-reviewed report. 

If we just focus on study E we can see that all of the RA came to the conclusion that the study was reliable, with or without restrictions. When using the more detailed CRED method 60% of the RA came to the conclusion that the study was Not reliable. This suggests us that RA are biased towards standard tests. 

If we instead compare the Klimisch bar from study E with the Klimisch bar from study F we can see that it also differ. The reason for this could be a combination of RA being biased towards standard tests and that peer-reviewed studies are reported in a way that does not fulfill all the criteria from the regulators.  



Other effects when CRED is used? 
 

•
•

More consistent results 
More transparent evaluations 
 
 

Risk assessors opinions Klimisch  CRED 
 

• Accuracy of reliability evaluation  
•
•
•
•
•
•

Accuracy of relevance evaluation 
Easy and applicable for routine use 
Consistency 
Dependence on expert judgment 
Transparency 
Useful additional guidance for CRED 
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Did we see any other effects when the CRED method was used?

More consistent results between RA evaluating the same study. 
And more transparent evaluations, it was easier for us to understand the RA conclusions. 

We also asked the RA about their opinions on the Klimisch method and the CRED evaluation method: …….
In all aspects the RA were more positive towards the CRED evaluation method. 



Take home message 

•

•

•

•

The CRED method: Useful and appreciated tool 
 
Should be used in combination with expert judgment 
 
Quality never goes out of style 
 
Looks can be deceiving 
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So the take home message from the CRED ring test is: ……

We have to continue the work towards improved reliability of the studies performed by the industry and academia. 
An industry report has to be evaluated as thoroughly as a peer-reviewed study. 



New evaluation method for  
Toxicity studies 

Wanted! Ringtest participants 

Beronius  et al. 2014. J Appl Toxicol. 
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Ok, so the CRED method deals with ecotoxicity studies. What about evaluation of in vivo toxicity studies?
My colleagues Anna Beronius and Linda Molander have developed a method for that. 

It is a two-tiered approach to evaluate reliability, based on requirements and recommendations in OECD test guidelines. There are 11 criteria in Teir I that deal with fundamental aspects of the study such as the identification of the test substance and description of the animal model, dosing regimen and methods used. If the study fulfills all Tier I criteria it moves on to a more thorough evaluation of reliability in Tier II. Tier II contains 32 detailed criteria. 

For the evaluation of relevance there are 8 proposed criteria. 

Linda and Anna are now also planning a ring test to evaluate their method. If you are interested in participate then please email us or leave your business card with me. The work load is approximately 3-4 hours. 



SciRAP: Web-based color-coding tool 

Smith et al., 2009 

www.scirap.org 

Molander et al. 2014. Hum Eco Risk Assess  
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We have gathered all our methods at a webpage called SciRAP, short for Science in Risk Assessment and Policy. Here you can find our color-coding tool that help RA get an overview of the performed evaluation and it is also possible to safe the evaluations in excel. 

Criteria for the different aspects of a study are sorted under different tabs. This specific picture shows criteria concerning the animal model for evaluating toxicity in vivo studies. Using the color-coding tool the evaluator addresses each reliability criterion in turn, marking criteria judged to be fulfilled as green, partially fulfilled as yellow, and not fulfilled as red. The evaluator also has the option to state that the fulfillment of a criterion cannot be determined (gray) or is not applicable (white). After you have gone through all criteria you export your evaluation to Microsoft excel (DOUBLE KLICK)

And you get the results of your evaluation as a color chart. This chart gives you an overview of how you have evaluated the study but also gives you the distribution of the criteria judged as fulfilled, partially fulfilled or not fulfilled for each section of the study, e.g. concerning the description of the test compound, animal model or housing and feeding condition.

Since the colors are presented for each section of the study the user may identify where the main weaknesses in the study can be found. Depending on the inherent properties of the substance being risk assessed and the type of study that is being evaluated, e.g. chronic or reproductive toxicity, as well as the risk assessment question(s) to be answered, the evaluator may consider that fulfillment of criteria in certain sections of the study is more critical for the study reliability than others.




Future work 

• Evaluation method for nanoecotoxicity studies 
 

• ”Weight of evidence” method for EDCs 
 

“From daily life everybody is familiar with the essence of Weight 
of Evidence reasoning and its basic mechanism may be regarded 
as a matter of common sense.“     
       
     REACH guidance (2011) 
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Ok, something about our future plans. 
We are developing an evaluation method for nanoecotoxicity studies, very important since many RA and regulators lack basic knowledge about nanomaterials specific characteristics.

We are developing a “WOE” method for EDC together with a distinguished group of EDC experts of which some of them are here today. 
In Europe there are currently very little guidance on how to do this and I think this embarrassing quote from the REACH guidance documents further encouraged us to start this process of developing guidance for WOE. 




Future work 

• Evaluation of dossiers for industrial chemicals within the 
REACH legislation 
 
–
–
–
–

–

Best chemicals legislation in the world? 
“No data, No market”: 70% are non-compliant 
70% of companies claimed to be smaller to get reduced fee 
73-95 % of REACH risk limits were numerically higher than Dutch 
environmental quality standards  
“going beyond the legal requirement of checking 5% of the dossiers is 
not in the interest of the registrants” 
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We are also starting up a project in which we will evaluate dossiers from the REACH legislation. I have listed some of the things that motivated us to do this. 

First, REACH is presented as “the best chemicals legislation in the world”, and it is ok on paper but we need to evaluate how it actually works, the implementation of the legislation. 

“No data, No market” – does it really hold? We have seen signs of quite different interpretations of when a dossier is compliant with the legislation. The European Chemicals Agency has concluded that 70% of all dossiers are non-compliant. 

Since Industry is now responsible for performing risk assessments we feel there s a need to review the dossiers thoroughly. The Dutch governmental Agency RIVM scrutinized a number of dossiers and came to the conclusion that in ….. So chemicals are safer when industry are responsible. 

At a recent meeting at the European Chemicals Agency an Industry representative also said: ….  This further encouraged us to start the evaluation. 

The European Chemicals Agency also reported that ………. 



SETAC Pellston workshop Sep 2015 
Chair: Marlene Ågerstrand and Jane Staveley.  Wanted! Participants 
 
1. Ecotoxicity science quality: Improve quality and reporting of science  

 
2. Reliability criteria for evaluation of ecotoxicity studies: Improve evaluation 

 
3. Relevance of research to inform regulatory decisions: Increase acceptance of non-

GLP studies  
 

4. Weight of evidence: Identify available methods and problems in this process 
  
5. Regulatory impact: Identify successful examples and strategies  
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We are also keeping our fingers crossed that the SETAC world council will approve our suggestion for a SETAC Pellston workshop next year. I will be chairing this together with Jane Staveley, former SETAC president. The workshop is divided into five different workgroups and we are looking for experienced participants from all over the world. 



www.scirap.org  
 

Thank you!  
Questions?  

 
Please contact me for copy of publications 

and presentation 
 

marlene.agerstrand@itm.su.se 
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That’s all I had to say today. Thanks  for inviting me here, and thanks for listening. Please let me know if I can provide you with any material or if you are interested in participating in any of our planned activities. 
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