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Claudia Roncancio Pena (Head of Food Ingredients and Packaging -
FIP- Unit) 

Anna F. Castoldi (FIP Unit) 

 

Background: 

The Technical University of Denmark (DTU) published on 20 February 
2015 a report on the evaluation of EFSA’s new Scientific Opinion on 

Bisphenol A. 

1. Opening and objectives of the meeting  

 The chairs (Juliane Kleiner and Anette Schnipper) welcomed the 

participants, who shortly introduced themselves. The meeting was 
called under Art. 30 of Regulation (EC) No 178/2002. The chairs 

presented the objectives of the meeting which are: to outline and 
discuss the respective approaches of DTU and EFSA to the risk 

assessment of BPA in order to possibly identify potential sources of 
divergences and if divergences are identified, to try to reconcile them, 

or alternatively to explore how to effectively explain them. The 
minutes of this meeting will be published on EFSA’s website. 

2. Presentation of the DTU report “Evaluation of EFSA’s new 
Scientific Opinion on bisphenol A” 

 Ulla Hass introduced the context and content of the DTU report: the 
DTU report followed a request sent to DTU by the Danish Veterinary 

and Food Administration (Ministry of Environment and Food) asking for 

an urgent evaluation (in Danish) of the newly published EFSA’s 
opinion1 on BPA within two weeks. This evaluation was sent and was 

used as a basis for the later DTU evaluation (in English) and published 

the 23rd of February at: 

http://www.food.dtu.dk/english/News/Nyhed?id=1c4245ae-b133-

4d8b-9448-faac26ca4b9a. Due to this time constraint, the DTU report 
could only focus on certain aspects and specifically on the main 

conclusions of the EFSA opinion and on an alternative proposal for the 
TDI. EFSA regretted that it had not been informed ahead of the DTU 

report publication.  

                                       
1
 http://www.efsa.europa.eu/en/efsajournal/pub/3978.htm  (EFSA CEF Panel (EFSA Panel on Food Contact 

Materials, Enzymes, Flavourings and Processing Aids), 2015. Scientific Opinion on the risks to public health 
related to the presence of bisphenol A (BPA) in foodstuffs: PART II – Toxicological assessment and risk 
characterisation. EFSA Journal 2015;13(1):3978, 10 pp. doi:10.2903/j.efsa.2015.3978) 

 

http://www.food.dtu.dk/english/News/Nyhed?id=1c4245ae-b133-4d8b-9448-faac26ca4b9a
http://www.food.dtu.dk/english/News/Nyhed?id=1c4245ae-b133-4d8b-9448-faac26ca4b9a
http://www.efsa.europa.eu/en/efsajournal/pub/3978.htm
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 DTU acknowledged the huge and challenging work that EFSA experts 
had carried out on BPA risk assessment, the application of a systematic 

methodology to the literature review, and the inclusion of all the 
studies in the literature assessment, including those employing a non-

oral route of administration.  

 DTU agreed with EFSA’s consideration of relative kidney weight 

changes in rodents as adverse effects of BPA.  

 DTU acknowledged EFSA’s evaluation of BPA effects on the mammary 

gland as « likely », and appreciated that EFSA had lowered the TDI 
from 50 to 4 μg/kg bw per day and set it on a temporary basis due to 

uncertainties in the interpretation of some animal toxicological data.  

 DTU’s presentation mainly focussed on mammary gland effects. DTU 

reviewed the 90-day study by Delclos et al. (2014) and carried out a 

new statistical analysis of the data. In line with EFSA and the study 
authors, DTU agreed to the lack of a clear BPA-induced dose-

dependent increase in the incidence of mammary hyperplasia in rats, 
with the exception of the BPA top high dose group. However, 

differently from EFSA, DTU challenged the Delclos study conclusion 
that BPA had no significant effects in the low dose range, based on the 

study statistical analysis which accounted for both the incidence and 
the hyperplasia severity grade. DTU criticised the Delclos study 

statistical analysis for not sufficiently minimising the risk of false-
negatives due to an unbalanced number of low vs. high BPA dose sub-

groups. The new statistical analysis performed by DTU was ”Fisher 

exact 2x2 test”, where each treated group was individually compared 
to controls without correcting for multiple comparisons, and may 

therefore lead to false-positives. In the analysis, the incidences of the 
two severity grades of the histopathological changes were analysed 

separately. DTU considered that at BPA doses from 80 to 2700 µg/kg 
bw per day there were more females with the 2nd severity grade for 

hyperplasia (score mild) than in the combined control group (including 
both vehicle and naïve control females (2 with mild hyperplasia) to 

reduce the risk of false positives). DTU experts were aware of the risk 
of false-positives when not correcting for multiple comparisons, but 

they considered that the p-value of 0.004 at 80 µg/kg bw per day for 
the increased incidence of hyperplasia of the female mammary tissue 

was sufficiently low to ensure that this statistically significant finding 
was unlikely to be a false positive. Overall, DTU concluded that the 

Delclos study supports a tentative LOAEL of 80 µg/kg bw per day and a 

NOAEL of 25 µg/kg bw per day for female mammary gland hyperplasia. 
Similar mammary gland effects were reported in three other rat 

studies (Betancourt et al. 2010, Jenkins et al. 2009, Moral et al. 2008) 
and one Rhesus monkey study (Tharp et al. 2012) at 250 or 400 

µg/kg, respectively. These four studies have some limitations (e.g. 
only one dose level, small groups), but also appear supportive when 
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seen together, because the HEDs are rather similar in rats and 
monkeys (180 μg/kg bw/day in rats and 168 μg/kg bw/day in 

monkeys). One of the rat studies does not find effects at 25 μg/kg 
bw/day (Moral et al. 2008), pointing towards a similar NOAEL as 

estimated by DTU for the Delclos-study.  

 Overall, based on a weight of evidence leading to a NOAEL of 25 µg/kg 

bw per day for mammary gland effects, DTU proposed a TDI of 0.7 
µg/kg bw per day. DTU supports that this reference value is also 

protective from BPA reproductive and neurodevelopmental toxicity, as 
detailed under points 5 and 6 of these minutes. 

 DTU acknowledged the structured approach developed by EFSA to 
perform the uncertainty evaluation of the likelihood for effects of BPA 

on the mammary gland, reproductive, neurobehavioural, immune and 
metabolic systems; nonetheless, DTU considered such uncertainty 

evaluation, the extra factor of 6 and the resulting t-TDI of 4 μg/kg bw 

per day as insufficiently protective from the endocrine disrupting 
effects of BPA, for the reasons illustrated in detail under point 4 of 

these minutes. 

 By comparing the proposed TDI of 0.7 µg/kg bw per day with EFSA’s 

exposure estimates, DTU concluded that there can be health concern 
for highly exposed humans, since exposure can exceed this threshold. 

Also, since potential mixture effects due to exposure to other 
chemicals with similar types of effects are not taken into account, the 

risk can be underestimated. 

In the context of this presentation, DTU kindly shared with EFSA their 

unpublished results from the Christiansen et al. (2014) rat study. 
Questions were posed by EFSA experts on the experimental study 

design and these preliminary results.  

3. Discussion: BPA effects on the mammary gland 

EFSA 

 The CEF Panel expressed the view that changes in the proliferation of 
mammary gland are likely to be associated to BPA exposure, on the 

basis of a structured weight of evidence approach (see Tables 49 and 
51 of Appendix C, EFSA CEF Panel, 20152), and that these effects could 

be relevant to humans and possibly adverse (see Appendix D, EFSA 

CEF Panel, 20152). This view was also shared by DTU.  

                                       
2
 EFSA CEF Panel (EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids), 2015. 

Scientific Opinion on the risks to public health related to the presence of bisphenol A (BPA) in foodstuffs: PART 
II – Toxicological assessment and risk characterisation. EFSA Journal 2015;13(1):3978, 10 pp. 
doi:10.2903/j.efsa.2015.3978 
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 EFSA also agrees with DTU on the relevance of the studies in rodents 
and monkeys (Betancourt et al. 2010, Jenkins et al. 2009, Moral et al. 

2008; Tharp et al. 2012; Delclos et al. 2012) for BPA risk assessment 
as documented by their inclusion in their uncertainty analysis (see 

Appendix D, EFSA CEF Panel, 20152). EFSA considers that none of 
these studies pointed to a NOAEL or LOAEL.  

 EFSA is of the opinion that the data from the Delclos study do not 
allow a point of departure (BMD or other) to be derived. EFSA had 

performed statistical dose-response modelling on the new 90 day-data 
by Delclos et al. (2014) in order to calculate the BMDL for mammary 

duct hyperplasia. However, a BMDL10 could not be derived due to the 
very large confidence intervals on the BMD estimated from the models 

used. The CEF Panel considered that the study provided some evidence 
for a BPA-related effect in the mammary gland of female rats at 

100,000 and 300,000 μg/kg bw per day, and possibly also at the 2,700 

μg/kg bw per day dose level (at postnatal day 21). However, the lack 
of a clear dose-response relationship and the high variability in the 

data also precluded the identification of either a NOAEL or a LOAEL. In 
this respect, even though data variability is not normally shown around 

the NOAEL, such variability applies to both BMD calculations and point 
estimates like the NOAEL. 

 The study was a range-finding study for a subsequent chronic 
toxicity/carcinogenicity study, and as such it was not designed for the 

purpose of establishing a health-based guidance value. EFSA concluded 
that if the dose-response data are not suitable to provide a reliable 

BMDL, specifically due to high uncertainty in the outcome of the 
modelling that renders the data equally unsuitable for the 

establishment of either a LOAEL or a NOAEL. 

 EFSA questioned the statistical analysis applied by DTU to the Delclos 

pathology data in that (a) the severity of the histological changes was 

analysed separately from the effect incidence: this type of analysis is 
discouraged in the case of histopathological examinations as outlined 

by Mann PC et al., 2012; Toxicol Pathol 40: 7s-13s) and (b) the 
analysis did not include multiple data comparison. Consequently, EFSA 

did not consider appropriate the DTU’s proposal to set a tentative 
NOAEL and a tentative LOAEL on the basis of these data.  

 EFSA underscored the importance of drawing conclusions on BPA 
hazard assessment from the whole body of positive and negative 

evidence available (e.g. weight of evidence approach), as far as the 
studies exhibit a minimum quality level. 

DTU 
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 DTU agreed with EFSA that the BMD approach was not appropriate to 
derive a point of departure from the Delclos dataset, but found it 

appropriate to do a classical hazard characterisation, leading to a 
tentative NOAEL and LOAEL.  

 DTU considered the Delclos study plus four additional studies – three in 
rats and one in monkeys- as supportive for BPA effects on mammary 

gland at 250 μg/kg bw per day (see further in 2.).  

 DTU has used a weight of evidence approach for the BPA hazard assessment 
with regards to effects on mammary gland using the body of positive and 
negative evidence available and considering the quality level of the studies. 

4. Uncertainties  

EFSA and DTU agreed in general on the need to assess the uncertainty 
regarding the available evidence for effects on mammary gland. However, 

DTU experts considered that the EFSA uncertainty analysis was 
insufficiently cautious, and disagreed with the choice of the additional 

factor of 6 employed for deriving the TDI of 4 µg/kg bw per day for BPA.  

Specifically, the following objections to the approach taken by EFSA were 

presented:  

 DTU questioned the use of a logarithmic scale to define the dose 

intervals (since e.g. the dose interval 100-1000 µg/kg bw per day is a 
10 times larger dose span than 10-100 µg/kg bw per day). Moreover 

DTU finds it important for the uncertainty evaluation whether there is 
likelihood for effects at e.g. 200 or 800 µg/kg bw per day;  

 DTU interpreted the oral human equivalent dose (HED) of 100 µg/kg 
bw per day (for mammary gland effects) as EFSA’s starting point to 

derive the TDI and equivalent to the lower end of a LOAEL dose span. 

Therefore DTU questioned the lack of an additional uncertainty factor 
to extrapolate the 100 µg/kg bw per day to a NOAEL-like dose, when 

deriving the TDI.  

EFSA clarified some aspects of the uncertainty analysis that DTU had 

questioned.  

In the dose interval from 100 to 1000 μg/kg bw per day, where EFSA 

experts judged it ‘As likely as not’ or ‘Likely’ that BPA could cause 
mammary effects, DTU considered it ‘Likely’. The main difference between 

EFSA and DTU was in the way EFSA derived its proposal for the t-TDI 
from the uncertainty analysis. EFSA, differently from DTU interpretation, 

clarified that the point of departure for deriving the TDI was based on the 
BMDL for kidney effects of 609 µg/kg bw per day (expressed as HED), as 

opposed to 100 µg/kg bw per day. EFSA applied to this point of departure 
an extra factor of 6 to protect against the possibility of not only mammary 

effects (‘likely’ effects) but also ‘as likely as not’ effects (i.e. 
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neurodevelopmental, reproductive, metabolic and immunomodulatory 
effects) at HED doses of 100 μg/kg bw per day and above. This was 

decided on the grounds that, at and above this dose, the likelihood was 
judged to be approaching ‘Likely’ (defined as 66-100%) taking into 

account occurrence in animals, relevance to humans and possible 
adversity in humans. Notably, the uncertainty analysis performed by EFSA 

showed a likelihood range, but no study included in the assessment 
pointed to a NOAEL, or LOAEL, of 100 µg/kg bw per day, so this value 

should not be seen as a point of departure. Additionally, ‘approaching 
likely’ was a consensus decision on a dose range, which is not equivalent 

to a NOAEL or a LOAEL. Concerning the choice of a logarithmic scale to 
define the HED dose intervals for the uncertainty analysis, this was due to 

practical reasons, i.e. the need to find enough data for each dose interval 
that could allow to draw meaningful conclusions on the likelihood of any 

effect in a specific dose range. 

DTU considered the extra factor of 6 as insufficiently protective and that 
the point of departure should be set at a lower level, and preferred to 

base it on the estimated NOAEL for mammary effects. DTU interpreted 
EFSA’s uncertainty analysis used for deriving the extra factor of 6  as 

based on the lower end of a LOAEL-like dose interval, and therefore 
considered that an additional uncertainty factor should be applied to 

extrapolate a NOAEL-like dose interval from a LOAEL-like dose interval. In 
consequence of this difference of opinion, EFSA proposed a t-TDI of 4 

μg/kg bw per day, whereas DTU proposed a t-TDI of 0.7 μg/kg bw per 
day. Both EFSA and DTU took account of evidence on other endpoints in 

reaching their conclusions on the TDI, but by different methods. 

5. Discussion: BPA effects on reproduction and development  

 Both organisations consider this endpoint as relevant. 

EFSA 

 EFSA’s review reported inconsistent findings across studies on 

reproductive and developmental toxicity, which led to the definition of 
the effects on this endpoint as ‘As likely as not’.  

 EFSA considers that the uncertainty related to these effects is covered 
under the current t-TDI by the extra factor of 6 defined by the 

uncertainty analysis.  

 

DTU 

 DTU expressed the view that oral studies with BPA indicate effects on 

male sexual development with LOAELs of 250 or 260 µg/kg/day 
(decreased anogenital distance in Christiansen et al. 2014, delayed 

testes descent in U.S. FDA/NTCR 2013). Applying a factor of 5 for data 
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extrapolation from LOAEL to NOAEL, the use of the rat HEDF of 0.72 
and an inter/intra-species assessment factor of 25 (as used for the 

kidney weight in the EFSA opinion), leads to 1.4-1.5 µg/kg bw per day 
. 

 On this basis the EFSA t-TDI of 4 µg/kg bw per day is not sufficiently 
protective for this type of effects.  

 DTU considered reproductive and developmental toxicity endpoints as 
covered by the proposed DTU TDI of 0.7 µg/kg bw per day. 

6. Discussion: BPA effects on brain and neurodevelopment 

 Both organisations consider this endpoint as relevant. 

EFSA 

 As for the endpoint ‘reproduction’, also for the endpoint ‘brain and 

neurodevelopment’, EFSA concluded that there were inconsistent 
findings across studies, leading to the evaluation of these effects as ‘As 

likely as not’.  

 EFSA considers that the uncertainty related to these effects is covered 
under the current t-TDI by the extra factor of 6 defined by the 

uncertainty analysis. 

DTU 

 DTU considers that oral studies indicate a possible risk for 
developmental neurotoxicity with LOAELs of 100-250 µg/kg/day, which 

would lead to a TDI of 1.4-1.5 µg/kg bw per day.  

 On this basis the EFSA t-TDI of 4 µg/kg bw per day is not sufficiently 

protective for this type of effects.  

 DTU considered neurodevelopmental toxicity endpoints as covered by the 
proposed DTU TDI of 0.7 µg/kg bw per day. 

7. Conclusions and agreement on a joint document reflecting 

outcome of the meeting 

 Both EFSA and DTU share the view that the effect of BPA on mammary 

gland proliferation is particularly relevant and also consider 
reproductive, developmental and neurodevelopmental endpoints as 

relevant. 

 DTU and the CEF Panel used different types of weight of evidence 

approaches in their assessments of BPA. Overall, the main issues of 
disagreement between EFSA and DTU concern the TDI value (EFSA: 4 

μg/kg bw per day, whereas DTU: 0.7 μg/kg bw per day) and the 
resulting risk characterisation (EFSA: no health concern from dietary 
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exposure and low health concern from aggregated exposure for all age 
groups; DTU: possible health risk for highly exposed consumers). 

Concerning the t-TDI, EFSA clarified that the point of departure for 
deriving the TDI was based on the BMDL for kidney effects and that it 

was considered inappropriate to derive a BMDL, NOAEL or LOAEL for 
mammary gland effects. The extra factor of 6 was chosen to protect 

not only from mammary effects ('likely' effects) but also from 'as likely 
as not' effects (i.e. neurodevelopmental, reproductive, metabolic and 

immunomodulatory effects) at HED doses of 100 µg/kg bw per day 
and above. DTU considered that the point of departure should be set 

at a lower level, and preferred to base it on the weight of evidence 
approach leading to the DTU overall NOAEL of 25 µg/kg for mammary 

gland effects. The same value also covers reproductive and 
neurodevelopmental endpoints. 

 Other issues of disagreement rely on the specific statistical 

analyses applied to the Delclos data.  

 EFSA and DTU agreed to report the outcome of this meeting in a joint document 
in the form of meeting minutes, for publication. 

8. Outlook 

 Both EFSA and DTU expect to re-evaluate the safety of BPA, as soon as 
the FDA ongoing chronic study (called CLARITY-BPA3) will become 

available (presumably in 2017-2018). DTU appreciates the opportunity 

for participating in the public consultation on BPA. DTU finds that 
during the previous year’s we have shared information with EFSA with 

regards to our activities and views, including comments for EFSA’s 
previous BPA evaluation, information on our scientific BPA results 

before publication as well as active participation in EFSA BPA 
meetings.). The continued communication and close co-operation on 

the evaluation of BPA between EFSA and DTU is essential and leads to 
a better mutual understanding.  

 EFSA is considering the development of a review protocol for BPA 
hazard assessment focusing on the endpoints of toxicity that are the 

subject of more uncertainties. This protocol should encompass the 
whole process of gathering, selecting and appraising the evidence. 

Possible collaboration with Member States can be foreseen by openly 
discussing this review protocol in a dedicated Stakeholder meeting to 

be held before the protocol implementation, or by undertaking a public 

consultation on it. This would certainly be beneficial in terms of 
agreeing on the review methodology and on the criteria chosen to 

appraise the evidence. 

                                       
3 Consortium Linking Academic and Regulatory Insights on the Toxicity of BPA (CLARITY-BPA) 
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 DTU plans to submit to a scientific journal two new papers on effects of 
low doses of BPA on mammary gland and on sperm counts and 

behaviour by 15 October 2015 and to share them with EFSA as soon as 
possible. 

9. Closure of the meeting 

The chairs thanked all participants for their availability and contributions. 

In case both organisations will be tasked to assess BPA again in the near 
future a close co-operation at the start of the risk assessment process is 

essential.  

The minutes of this meeting will be published on EFSA website as soon as 

agreed by both parties. 


