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Prediction of cocktail effects 
Dose addition provides good approximations of observed effects  

Retained nipples Micronuclei 

Vtg induction (fish) AR antagonism 



Chemicals with no effect individually can
give rise to a marked cocktail effect
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EL: Exposure level 

AL: Acceptable level  

• DNEL, TDI, ADI (uncertainty factor included) 

• NOAEL, RefV, BMDL 

  

Cut-off for HI is by default 1 
 

Hazard Index 









Phthalate Estimated 
exposure from 
food  
(97.5th percentile, 
µg/kg bw/day) 

Acceptab-
le level 
(µg/kg 
bw/day) 

Hazard 
Quotient  
(based on 97.5th 
percentiles) 

DEHP 9.9 35 0.28 
DBP 1 6.7 0.15 
DiBP 2.7 420 0.006 
BBP 1.3 500 0.003 
Total Hazard 
Index 

    0.44 
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CASE: Exposure to a phthalate mixture 



DEHP, DBP, DiBP and BBP from various 
sources 

Hazard Index 
(based on 97.5th 
percentiles) 

Food 0.44 

Articles 0.14 

Dust 0.72 

Indoor air  0.06 

Total Hazard Index  1.36 

CASE: Exposure to a phthalate 
mixture 



Tool box for mixture risk assessment 

• Tools for Grouping of chemicals (QSAR, integrative 
systems biology, metabolomics)  

• Flow diagram for Hazard Index calculation 

• Software: ‘Cocktail Effect Calculator’ containing: 

 Module 1: Toxicity and exposure information for important 
 chemicals 

 Module 2: HI calculator 

 Module 3: Mathematical modeling of effects 

 

http://upload.wikimedia.org/wikipedia/commons/8/81/Toolbox_(7263382550).jpg


Take home messages 
• Additive effects => cocktail effects can be predicted based 

on information on single chemicals 

• Low doses of many chemicals can have a marked negative 
effect 

• Grouping of chemicals by computational tools & 
metabolomics 

• New methods for identifying problematic compounds in foods 
and food packaging developed  

• Pragmatic approach for risk assessing  

   cocktails developed 

• Significant progress, but still many  

   unresolved issues to be addressed 

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.3weg.com/1f.asp?f%3DA377205C-B943-4A4C-A144-D24FABAED134&ei=hToJVZ6GOMftO-2JgZgL&psig=AFQjCNFFcXAadU27zhVLgzb8nF4eZynRPA&ust=1426754533489246


Perspectives 
•Bottleneck: data gap on single 

chemicals 

•Alternative ways of risk assessing 
chemicals 

•Effects caused by ‘real-world’ 
mixtures 

•Development and refinement of the 
tools for mixture risk assessment 
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Cocktail 
effects – how 
much can a 
person carry? 

Thank 
you! 
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