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Cumulative risk assessment should be required for phthalates with
additive effects
Considerations for risk assessment and REACH authorisation
Recognising the international concern about the suggested adverse trends in male
reproductive health1,2, there is a need for new scientific data on combined effects to be
considered in the risk assessment of certain phthalates. Three phthalates (namely
dibutyl phthalate (DBP), bis (2-ethyl(hexyl)phthalate) (DEHP) and benzyl butyl phthalate
(BBP), all of which have well-established adverse effects on the development of the
male reproductive system in laboratory animals3 have been put forward for the
authorisation procedure under REACH. A substance by substance approach, that is, a
‘single-substance risk assessment’ will not secure adequate protection of wildlife and
human health.
The following list of studies, many of which have been funded by the European
Commission4-9, or conducted by the US Environmental Protection Agency at their
Reproductive Toxicology Division laboratory, at Research Triangle Park, North
Carolina10-19, need to be taken into account. Peer reviewed published studies have thus
concluded that several phthalates can act additively to affect male developmental
processes. Moreover, several studies have shown that phthalates with anti-androgenic
properties can also act additively with other substances with anti-androgenic properties
which are not phthalates, and that these substances can together cause effects even
when each substance is individually present below its effect level.
The recent report by the US National Academies “Phthalates and Cumulative Risk
Assessment”, which has recommended that cumulative risk assessment should focus
on common adverse outcomes, provides a comprehensive review of the issue. A brief
synopsis of this report is enclosed and the 188 pages of the full report on “Phthalates
and Cumulative Risk Assessment” can be read online at:
http://www.nap.edu/catalog.php?record_id=12528#toc
In conclusion, public health and wildlife will not be adequately protected from harm if the
risk associated with exposure to each phthalate was assessed individually, with no
consideration of potential combined effects. Therefore, CHEM Trust, HEAL and WWF
suggest that it is imperative that the risks of phthalates should be assessed with
consideration of the potential combined effects not only from current exposure to other

similarly acting phthalates, but also from current exposure to other substances known to
cause similar effects on the development of the male reproductive system. Because
people are exposed to multiple phthalates and other chemicals that affect male
reproductive development, a cumulative risk assessment is needed that evaluates the
combined effects of exposure to all these chemicals.
Moreover, it is crucial to recognise that the public and wildlife may be exposed to low
levels of a variety of anti-androgenic substances, at a variety of concentrations, and that
each person’s exposure may be quite different. This highlights the need for a pragmatic
and easily applicable approach by which cumulative risk assessment can be undertaken
within the risk assessment procedures applied under REACH.
Implications for REACH authorisation and REACH guidance
We do not agree with the suggested route for authorisation, i.e. that the phthalates
DBP, DEHP and BBP should be authorised via the adequate control of the risk route.
There is now incontrovertible evidence that they can act additively, and moreover, can
contribute to effects in animals even when each is below its 'effect' concentration (see
2008 report by the US National Academy of Sciences). In addition, there is known
widespread exposure to phthalates and other substances that act as anti-androgens.
Therefore, we believe that the best way forward would be to accept that due to the likely
combination effects it is not possible to identify a DNEL or derive a PNEC with
confidence, and thus it should be deemed under Annex 1, 1.4.2 and 3.3.2 of the
REACH regulation that it is not possible to determine a threshold. In order to protect
humans and wildlife, authorisation should therefore only be granted if the socioeconomic benefits outweigh the risk and there are no suitable alternatives. Guidance on
the derivation of DNEL and PNECs for chemicals with common adverse outcomes
should be written to reflect this concern about combined effects.
If at this stage, the adequate control of the risk route to authorisation is not blocked for
these 3 phthalates, then it is important to ensure that the risks from the likely combined
effects from exposure to other phthalates and chemicals with common adverse
outcomes are given consideration. Therefore, exposure to other similarly acting
substances must be taken into account. The guidance of May 2008, E.3.5 allows that
"in special cases, where exposure occurs to the substance as well as several closely
related and similar acting substances,... the exposure evaluation and risk
characterisation should reflect this aspect. If data do not allow for a quantitative
assessment, an attempt should be made to address the issue in a qualitative way."
Here it is important to stress that such closely related chemicals should embrace not
just those with the same mechanism of action, but rather, all chemicals that have
common adverse outcomes. For example, in the case of the three phthalates, DBP,
DEHP and BBP, this should include not only all anti-androgenic phthalates, but also all
chemicals which adversely affect the same male developmental processes. The
guidance may need some modification in order to make this clear.
One option for taking account of these combined effects might be to employ an
additional assessment factor in the risk assessment to allow for additive effects when
chemicals with common outcomes are considered.
This builds on current
methodologies. Risk assessment is not an exact science, but rather uses scientifically
based assumptions. Risk assessment has long dealt with uncertainty by using
assessment factors. A factor of 10 is used to take account of intra-species variation in,
for example, metabolism, and another factor of 10 is used to allow for differences in
extrapolating from rats to man. Having an additional assessment factor for cumulative

effects would follow that tradition.
Some modification to the guidance is clearly urgently needed also to ensure that
industry undertakes risk assessments of chemicals with known additive effects (that are
not currently prioritised for authorisation) which take into account the combination
effects. More international discussion is needed to ensure that an agreed methodology
for undertaking cumulative risk assessment of such substances is clearly outlined in the
guidance.
Conclusion
Given that science has shown that substances such as DBP, DEHP and BBP can
together cause effects even when each substance is individually present below its effect
level, we do not consider that phthalates should follow the adequate control of the risk
route to authorisation. Thus, the NGOs preferred way of dealing with the issue of
combined effects for phthalates and other chemicals which act on male developmental
pathways would be to take these through to authorisation via Article 60(4).
However, if it is decided that the adequate control of the risk route to authorisation is to
be taken, then significant modification to the current risk assessment procedure is
needed – as cumulative risk assessment must be performed - or humans and wildlife
will not be adequately protected because the normally striven for margins of safety will
be eroded.
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