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Risk assessment EFSA CONTAM Panel 

 Risk assessment for animals and humans 

 Apply current WHO05-TEF scheme 

Congener   WHO2005-TEFs   Congener WHO2005-TEFs 

PCDDs   Non-ortho PCBs   

2,3,7,8-TCDD 1 PCB-77 0.0001 

1,2,3,7,8-PeCDD 1 PCB-81 0.0003 

1,2,3,4,7,8-HxCDD 0.1 PCB-126 0.1 

1,2,3,6,7,8-HxCDD 0.1 PCB-169 0.03 

1,2,3,7,8,9-HxCDD 0.1 Mono-ortho PCBs   

1,2,3,4,6,7,8-HpCDD 0.01 PCB-105 0.00003 

1,2,3,4,6,7,8,9-OCDD 0.0003 PCB-114 0.00003 

PCDFs   PCB-118 0.00003 

2,3,7,8-TCDF 0.1 PCB-123 0.00003 

1,2,3,7,8-PeCDF 0.03 PCB-156 0.00003 

2,3,4,7,8-PeCDF 0.3 PCB-157 0.00003 

1,2,3,4,7,8-HxCDF 0.1 PCB-167 0.00003 

1,2,3,6,7,8-HxCDF 0.1 PCB-189 0.00003 

2,3,4,6,7,8-HxCDF 0.1     

1,2,3,7,8,9-HxCDF 0.1     

1,2,3,4,6,7,8-HpCDF 0.01     

1,2,3,4,7,8,9-HpCDF 0.01     

1,2,3,4,6,7,8,9-OCDF 0.0003     
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Risk assessment EFSA CONTAM Panel 

 DL-PCBs contribute 63% to TEQ exposure 

 PCB-126 for 55% 

 

 Critical study used for deriving new TWI of 2 pg 
TEQ/kg bw/week: 

 Mínguez-Alarcón et al (2017) on effects on sperm quality 
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Associations serum levels and sperm concentrations 

 Not for PCDF-TEQ, Co-PCB-TEQ or total-TEQ 

 Also for PCDD/F-TEQ (not in paper but in EFSA opinion) 

TCDD PCDD-TEQ 
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Derivation of TWI 

 Decision to base TWI on NOAEL serum level for 
PCDD/F-TEQ 

 So ignore DL-PCBs but include PCDFs 

 

 

 But TWI considered to be applicable for PCDD/Fs 
and DL-PCBs 

 No reason to exclude PCDD/Fs or DL-PCBs from TEQ-
principle 

 Act on Ah receptor 

 Are persistent, maybe with some exceptions like TCDF and 
1,2,3,7,8-PeCDF 
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How to explain this controversy? 

Possible explanations: 

 

 Relative contribution DL-PCBs small 

 Role of NDL-PCBs 

 Potency DL-PCBs overestimated by WHO05-TEFs 
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Relative contribution PCDD/Fs & DL-PCBs in serum boys 

 So DL-PCBs contribute similar as PCDDs to TEQ 
 PCDFs contribute less 

Dioxins Info Session – 13 Nov 2018  



8 

Effect NDL-PCBs 

 Association between serum TEQ levels and 
delayed puberty onset in Russian Children’s 
Study (Burns et al. 2016) 

 Effect stronger when adjusting for NDL-PCBs 

 Opposite association for NDL-PCBs adjusted for TEQ 

 

 Also true for sperm quality? 

 Of interest since association NDL-PCBs with DL-PCBs and 
also PCDFs expected to be stronger than for PCDDs 

 

 Not in Mínguez-Alarcón et al. (2017), but 
additional data obtained by EFSA from authors: 
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Effect NDL-PCBs 

 Slightly better trends, but overall effect not very clear 
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EU-SYSTEQ project 

Relative potency PCB-126 
in human cells much less 
than suggested by TEF of 
0.1 

 

Based on EROD and mRNA 
CYPs and AHRR 

 

Confirms previous studies 
with human hepatocytes 
and HepG2 cells 
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EU-SYSTEQ project 

 Van Duursen et al. (2017): “consequently the AHR-
mediated risk in humans for DL-PCBs is likely 
overestimated in the current TEF concept” 

 

 Median human REP: 0.0033 (TEF = 0.1) 
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TEF of 0.1 is rodent TEF?  

 Kopec et al. (2010) study  

 Female OVX mice exposed to various doses of TCDD, 
TCDF and PCB-126 (large dose range) 

 11, 8 and 8 doses (n=4, gavage, single dose) 

 Gene expression liver 

 Overlap for known genes (e.g. various CYPs) 

 Also many genes without overlap 
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Kopec et al. study (2010) 

 For EROD REP of 0.01 

 Also for gene expression, 
REPs PCB-126 closer to 
0.01 

 For many genes, dose 
response not so clear, or at 
high dose only 
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Database REPs (Haws et al. 2006) 

 Primarily data from rats on CYP induction and EROD 

 

 But supported by NTP study on rats 

 Including Liver tumours 

 

 Also some mouse data (e.g. Harper et al.) 

 Relative potency much less for EROD induction liver 

 

 But higher for immunotoxic effects (PFCs) 

 

 Could similar be the case in humans? 

 But immunotoxicity not shown to be critical effect 

 What about sperm quality (studies?) 
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Conclusions PCB-126 

 No human accidents with PCB-126 as major 
contributor to TEQ 

 

 In vitro data with human cells suggest that TEF of 0.1 
for PCB-126 is too high for humans 

 

 Associations in Russian Children Study seem to 
support lower toxicity PCB-126  

 

 PCB-126 contributes significantly to exposure humans 

 

 TEF for PCB-126 should be evaluated 
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Exposure profile in RCS and Europe 

TEQ contribution of the individual congeners in human milk 
compared to the blood of the Russian boys   
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Comparison of dose-response in RCS and Seveso 

PCDD/F-TEQ 
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Exposure profile in RCS and Europe 

TEQ contribution of PCDDs, PCDFs and DL-PCB in human milk 
compared to the blood of the Russian boys   
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Malisch and Schäechtele, 2018. Selected data from WHO/UNEP-coordinated exposure studies 2000 – 2015 
(data submitted to EFSA) 


