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DAY 1

Welcome Addresss:	Wolfgang Lingk, BgVV

Organizational/Administrative matters:	Klaus-Erich Appel, BgVV

Overall Meeting Scope and election of chairman and rapporteur:	Maged Younes, WHO

Introduction of Discussion Paper on PCB Risk Assessment, Martin van den Berg, University of Utrecht


Discussion (the following represents a synopsis of the major topics discussed)

1. TERMINOLOGY

	The discussion involved what would be the most appropriate or accurate descriptor for the PCBs in question (>non-coplanar=, >non-dioxin-like=, >non-ortho substituted=(
	Note: this should be Aortho substituted@)
	functional vs. structural designations

	it was concluded that >coplanar= and >non-coplanar= were not appropriate definitions as even the non-ortho substituted PCBs weren=t truly coplanar in configuration
	between non-dioxin like and non-ortho substituted (Note: this should be Aortho-substituted substituted@),
the preferred definition was non-dioxin like as:

S	abcertain mono-ortho substituted PCBs have both dioxin-like and non-dioxinlike activity (Table 1)
S	aba functional classification was used for the initial description of PCBs in the original WHO TEF scheme
S	abchanges to the congeners included in the first TEF scheme were the result of evolving scientific data.
S	abit should be noted that dioxin-like mono-ortho substituted PCBs with TEFs (PCBs 105, 114, 118, 123, 156, 157, 167, 189) will also have to be considered in a both a TEQ estimation and in a mass sum of nondioxin-like PCBs.(Note: For the non-expert readers, it might be more appropriate to describe in a plainer way:  Ex.  A It should be noted that mono-ortho substituted PCBs (PCBs 105, 114, 118, 123, 156, 157, 167, 189) have both dioxin-like and non-dioxin like  properties, and estimated on the basis of  TEQ and mass sum of congeners depeding upon the corresponding properties.@)      

2.  EXPOSURE

	a)the general conclusion was that commercial mixtures were not representative of environmental-based exposure scenarios
      (Note: I would suggest to add the a sentence as follows: Ex.  AIt was considered that compilation of exposure data on a spectrum of non-dioxin like PCB congeners in various human populations is useful in considering the background levels of exposure derived fromdifferent exposure scenarios that take life styles into account).     
	the usefullness of previous toxicology studies with commercial mixtures for current risk assessment strategies was not thought to be optimal
	additional toxicology studies with commercial mixtures were considered (Note: maybe better to describe in a positive sentence)  relevant from a risk assessment perspective if dealing with specific exposure scenarios (i.e., occupational, hazardous wastes, etc.)
	recommendations were made that future studies, if necessary, involve reconstituted mixtures resembling relevant Aenvironmental@ exposures (i.e., human exposures); these experimental studies would involve rodents exposed to PCB mixtures in order to determine if the most sensitive adverse effects are induced by the nondioxin-like PCBs vs. the dioxin-like PCBs.

b)
	the question was raised if indicator congeners (Note: it would be appropriate to define Aindicator congeners@ somewhere) can serve as a useful indication of total PCB exposure.
	it was also discussed if indicator congeners can be used as hazard characterization surrogates.

It was concluded that with appropriate validation, indicator congeners could be used as an estimate of total PCB exposure. However, limited current data exist to support the use of indicator congeners as a measure for toxicity.

c)  external vs. internal dose measurements
	in general, for more persistent, bioaccumulative congeners, the internal measure associated with exposure would be an appropriate dose metric. 
	it was also recognized that lower chlorinated non-dioxinlike PCBs may be capable of causing effects which would persist beyond measurable levels of the congener
	in inhalation exposures with relatively volatile PCBs, daily external exposure measurements would generally be appropriate.
	(NOTE: Better to point out the importance of actions of metabolites themselves.  Ex.  Since some metabolites for PCBs are known to be biologically active, they should also be considered for any exposure assessments.)

3.  TOXICOLOGY

a) assessment of individual congeners
What are the most relevant/sensitive endpoints specific to non-dioxinlike PCBs?

	a number of endpoints were discussed (intracellular Ca2+ mobilization, PKC translocation, binding to the ryanodine receptor, induction of CYP2B/3A, estrogenicity, tumour promotion, neurotoxic effects (chemical, structural, functional), other endocrine-related effects (insulin, thyroid hormone).
	the general conclusion was that a number of the effects were cell line and/or species specific and/or could also be induced by dioxin-like chemicals
	a number of the different endpoints were found to have different dose-response relationships and different SARs for the same congener.
	it should also be ensured that in single congener studies, congener purity in terms of possible contamination with dioxin-like chemicals, should be documented.
	it was considered that induction of CYP2B/3A plus other endpoints would be indicative of a nondioxin-like effect (Note:Probably appropriate to point out that we do not know much about the biological and toxicological siginificance of the induction of CYP2B/3A:  the induction of CYP2B/3A is NOT necessarily a biomarker of the effects but the exposure to PCBs. So, I would suggest the following: Ex. A it was considered that induction of CYP2B/3A plus other endpoints would be indicative of exposure and/or effect of nondioxin-like PCBs with the absence of CYP1A induction  indicating the lack of dioxin-like activity.  Particularly, it was discussed that the molecular mechanism of induction of CYP2B/3A with regard to receptors and transcription factors remains to be studied@).
	one of the more sensitive endpoints, from an external dosing perspective, was the study of Rice and Hayward (1997) where nonhuman primate offspring exhibited neurobehaviour effects following exposure to an environmental-based mixture of PCBs (breast milk) for 20 weeks following parturition; however, it was noted that the mixture also contained dioxin-like PCBs (PCBs 105, 118, 156, 157, 189).
	in a similar experimental design (Arnold et al., 1999), infant nonhuman primates were exposed for 22 weeks following parturition to a PCB mixture based on human breast milk composition. Although a number of mild alterations were seen in some immunologic parameters (IgM and IgG titres), approximately 24% of the daily dose (7.5 ug/kg bw/day) consisted of dioxin-like mono-ortho PCBs (36 pg TEQ/kg bw/day).
	because of the concomitant exposure to both dioxin-like and nondioxin-like PCBs, these study were not considered entirely relevant for the hazard charcterization for only the nondioxin-like PCBs.
	for a variety of biological and toxicological endpoints, it was thought that additional information would be required to define a more precise relationship between degree and position of PCB congener chlorination and activity.
	it was recognized that the U.S. EPA is currently involved with an assessment of noncancer effects associated with PCBs; comprehensive scientific database searches have been conducted and applicable data for hepatic, endocrine, immunologic, neurologic and reproductive effects compiled.
	as a number of these endpoints are relevant to an assessment of nondioxin-like PCBs, it was recommended that WHO build on and continue with the EPA exercise as a future stage in their risk assesment of nondioxin-like PCBs
	additional similar data compilations will be required for relevant endpoints not covered in the current EPA assessment (i.e, tumour promotion, carcinogenesis).
	for the latter effect, it was noted that the available studies with commercial mixtures indicate that nondioxin-like PCBs may be responsible for the hepatic tumourigenic response in male rats supporting the evidence from tumour promotion studies with nondioxin-like PCBs; future results should be available from the NTP chronic bioassay for PCBs 118, 126 and 153.
	there is currently limited congener-specific information on nervous system effects to draw any definitive conclusion on structure-activity-relationships.


RECOMMENDATIONS

	The Consultation recognized that in general the level of exposure to PCBs has declined significantly over the last 25 years. This decline was due in part to a ban of the production and use of PCBs in industrialized countries. In addition general measures to limit the emissions of dioxin-like compounds and other environmental pollutants reduced the levels of non-dioxinlike PCBs in the environment. The Consultation agreed on the need for a survey of the available exposure data with respect to the ratio between non-dioxin-like PCBs and TEQs. One aim of such a survey would be to decide if the current regulation of TEQ exposure is regarded as sufficient for protection of humans against exposure to non-dioxinlike PCBs or if a separate regulation of the latter is still required e.g. for scenarios with relatively high exposure to non-dioxinlike PCBs such as via contaminated indoor air.
	It should be recognized that in all environmental exposures, nondioxin-like PCBs always are present with a TEQ contribution from PCBs and other dioxin-like compounds.

	Following the proposed toxicology data evaluation by WHO, a detailed evaluation will be conducted for those endpoints thought to be specific to nondioxin-like PCBs and the dose ranges for the NOELs/LOELs compared to estimated exposures. This process will also serve to identify those major areas of experimental data requirements.

DAY 2

Epidemiology

An overview of 10 available epidemiologic studies relevant to PCBs was presented, including 6 U.S. studies, one each from the Netherlands, Germany, Faroe Islands and Canada (Arctic). Although maternal serum PCB measurements for the studies were compared based on PCB 153 concentrations, no indication was provided with respect to a TEQ contribution. Maternal/infant effects reviewed were birth weight, thyroid economy and neurodevelopmental effects, based on a variety of endpoints. Not all studies were intracomparable due to the lack of measurement of all effects in every study. Although subtle effects were noted for all 3 endpoints in various of the studies, there appeared to be no consistent association when compared to the exposure indices. This may be due in part to differences in age for infant assessment and/or the nature of the complex exposure (additional potential neurotoxic contaminants). In studies where both a dioxin/furan/PCB TEQ and total PCBs have been measured, there is usually a strong association between their respective concentrations making separation of dioxin-like vs. nondioxin-like effects difficult.

In support of the possible neurological effects noted in certain of the epidemiologic studies, it was recognized that a review of various nonhuman primate studies involving both individual congeners and commercial mixtures would be appropriate.

Occupational PCB studies were also reviewed and indicated only a modest association for melanoma (SMR > 1). It was noted that the majority of occupational PCB studies rely on surrogates for exposure estimations rather than actual worker PCB measurements and this was regarded as a major deficiency. Also, as commercial mixtures often contained measurable concentrations of dioxin-like contaminants (i.e., dibenzofurans), determination of a solely nondioxin-like PCB effect would again be difficult.

For environmental PCB exposure and a possible link to breast cancer risk, the majority of studies where retrospective serum PCB analysis were available do not support a possible association.


Future Strategies for Risk Assessment

S	abAs previously indicated, current PCB risk assessments based on commercial mixtures, although in use, may not be appropriate.

S	abOn an interim basis, it is recommended that the estimated TEQ contribution from the current daily dietary PCB intake be ascertained and compared to the WHO/EC TDI value for dioxin TEQs. If this TEQ intake from dietary PCBs exceeds the latter value, then revision of current food-based PCB exposure restrictions (tolerable daily intake, food maximum residue limits) would be a priority.

S	abFollowing the recommended WHO in depth evaluation of all relevant PCB scientific data, including those studies employing complex Aenvironmental@ mixtures, a decision can be made as to the need to conduct a separate hazard characterization for nondioxin-like PCBs.


Table 1	Dioxin-like PCBs

PCB Congener (IUPAC #)
Chlorine Substitution Pattern
TEF
Non-ortho PCBs


77
3,3',4,4'
0.0001
81
3,4,4',5
0.0001
126
3.3',4,4',5
0.1
169
3,3',4,4',5,5'
0.01
Mono-ortho PCBs


105
2,3,3',4,4'
0.0001
114
2,3,4,4',5
0.0005
118
2,3',4,4',5
0.0001
123
2',3,4,4',5
0.0001
156
2,3,3',4,4',5
0.0005
157
2,3,3',4,4',5'
0.0005
167
2,3',4,4',5,5'
0.00001
189
2,3,3',4,4',5,5'
0.0001
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