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NTP Draft Brief on
DEHP

Questions about the safety of the plasticizer
di(2-ethylhexyl) phthalate (DEHP), partic-
ularly in regards to exposure during med-
ical procedures such as transfusions, have
swirled for decades, but especially in the
last several years, given growing concerns
about endocrine disruption. In October
2005, an independent panel of experts con-
vened by the National Toxicology Program
Center for the Evaluation of Risks to
Human Reproduction
(NTP-CERHR) sought
to take stock of what is
known and identify criti-
cal research needs regard-
ing human exposure to
DEHP, in particular its
potential reproductive
and developmental toxic-
ity. Now that the inde-
pendent experts have had
their say, the NTP is
weighing in with its
interpretation.

Based on the expert
panel’s report, comments
from stakeholders and
peer reviewers, and new
information published
since the experts’ meet-
ing, the NTP released a
draft brief in May 2006
about DEHP exposure
and toxicity. With peer
review completed in late
August, the brief is now
being finalized and will
be added to the forth-
coming NTP-CERHR monograph The
Potential Human Reproductive and Develop-
mental Effects of DEHP.

This monograph will comprise the
CERHR expert panel report, a list of the
panel experts, all public comments made
about the report, and the NTP brief on
DEHP. Although the brief summarizes
what the expert report says, it is more than
just an executive summary—it represents
the NTP’s view of the various public and
peer-review comments and additional
research studies received since the report
was prepared.

The 2005 expert panel meeting marks
the first time the CERHR has had a com-
pound re-evaluated; a previous evaluation
was published in 2000. The need for anoth-
er just five years later underscores the inten-
sity with which DEHP is being investigated.

“[Assessing] DEHP again shows that
the CERHR process is evergreen,” says
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Paul Foster, deputy director of the NTP-
CERHR. “This is the first time that
CERHR has gone back and said there’s now
been a significant amount of water that’s
gone under the bridge, and we should go
back and re-evaluate to see whether or not
any of our original conclusions have
changed.”

According to Foster, the brief distills
the intricate and detailed scientific knowl-
edge of the monograph into information
that educated laypeople can use to put
concerns about the potential for DEHP
toxicity into perspective.

Harming while healing? Concerns about potential reproductive effects of exposure to
the plasticizer DEHP, including those to infants from uses in medical tubing and other
equipment, prompted a new examination of the available health data by the NTP.

Hard Science on a Softener

DEHDP is an oily chemical that confers flexi-
bility to rigid polyvinyl chloride plastic.
DEHP-softened plastic appears in numerous
products, including building materials, food
packaging, and medical devices. Because
DEHP does not form tight chemical bonds
with the plastic, some amount can leach out,
and the compound has been detected in
packaged foods, indoor air, household dust,
and various substances and paraphernalia
associated with medical treatment (such as
bagged blood and tubing).

DEHP has induced reproductive and
developmental problems in male rodents,
but there are scant and uncertain data for
effects in humans. It is known, however,
that low-level human exposure is widespread
and that certain populations are more highly
exposed. For example, according to the draft
brief, newborns and infants undergoing

particular medical procedures may have 100
to 1,000 times the exposure experienced by
the general population.

Because animal studies indicate that
the developing male reproductive system is
especially vulnerable to adverse DEHP-
associated effects, the expert panel, in its
2005 report, attached “serious concern” to
critically ill male newborns and infants
receiving prolonged medical treatment. The
NTP concurred in its draft brief and also
agreed that concern is warranted for male
infants younger than 1 year and for the sons
of women who underwent certain medical
procedures while preg-
nant. Less concern was
attached to low-level
exposures 7 utero or after
the first year of life, and
there was minimal con-
cern for adverse effects
from typical background

exposures.

Fairness and Balance

The draft brief is general-
ly deemed fair by both
scientists and stakehold-
ers. “To me, it seemed to
be very fair based on the
discussions and delibera-
tions at the expert review
committee,” says Foster.
The American Chem-
istry Council’s Phthalate
Esters Panel considered
both the brief and the
expert panel’s report “fair,
but very conservative,”
says Marian Stanley, the
panel’s senior director.
“We're certainly pleased
to see that the areas of concern have been
lowered [from the 2000 report] for a couple
of cases [children older than a year and preg-
nant or lactating women]. We think that’s
justified.”

The Phthalate Esters Panel disagrees,
however, with the NTP’s level of concern
about DEHP exposure among newborns
and infants. “DEHP medical devices have
been used for better than fifty years, and
there hasn’t been any verified evidence of
harm to humans. We don’t believe that
there needs to be as much concern for criti-
cally ill neonates because, as the FDA has
said [in a July 2002 Public Health
Notification], the treatment outweighs any
risks from exposure to DEHP,” says Stanley.

Health Care Without Harm (HCWH),
a coalition of health and environmental
groups that, among other issues, advocates
replacing DEHP-containing medical devices
with alternatives, was satisfied with the
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NTP’s position. “We don’t have any quib-
bles with [who was determined to be] med-
ically exposed, because the panel has
expressed serious concern about that and we
agree with that,” says Ted Schettler, science
director of the Science and Environmental
Health Network, on behalf of HCWH.
Schettler avoids defining a level of con-
cern for DEHP exposure of pregnant and
lactating women: “We remain concerned
about that group of women. Whether we
want to say it’s some concern or more than
that, we think it should be emphasized that
in the general population, pregnant and lac-
tating women are exposed not only to
DEHP but also to other phthalates that
work through a common toxicological
mechanism. The committee wasn’t charged
with addressing aggregate exposures to mul-

tple phthalates, but that’s the real world.”

Outstanding Questions

The question of aggregate exposures is, of
course, a scientific dilemma facing the risk
assessment community at large, not just the
CERHR. Still, says Foster, “I think one of
our weaknesses is that we do these evalua-
tions based on single chemicals. I think
what's emerging from a lot of the exposure
information that’s being published, mainly
from the CDC but also from others in
Europe, is that the population at large is
exposed to multiple phthalates. We have not
really devised an appropriate method yet for
how we handle that and put it into a risk
context.” He adds that the CERHR system
will need to be adapted as new, appropriate
methodologies become available.

Another notable challenge is extrapolat-
ing results from animal studies to human
health. “T think we’re going to continue see-
ing much more research trying to tease out
and figure out if the effects we see in rodents
are relevant to humans. This isn’t cut-and-
dried research,” says Stanley.

Research with nonhuman primates
hasn’t proven any simpler and represents
one of the more contentious reactions to the
brief. According to Schettler, there’s dis-
agreement about whether nonhuman pri-
mates, specifically marmosets, are less vul-
nerable to DEHP than rodents, as suggested
by research published in the October 2005
issue of Birth Defects Research B: Develop-
mental and Reproductive Toxicology.
Industry-sponsored research indicates that
marmosets are a good study model for pre-
dicting toxicity in humans, but the October
2005 study, published just as the expert
panel meeting concluded, questions that
belief, and the debate has not yet been satis-
factorily resolved.

Also unresolved are questions about the
metabolism of DEHP and its mechanisms

of toxicity. The limited epidemiologic data
reviewed in the draft brief raise questions
that cannot be answered yet. Research is
ongoing in all areas, however. “The science
is still moving forward; the science is still
being created,” says Stanley. “As new tech-
niques become available, there at some point
is going to come where science suddenly
takes a quantum leap and we can start
understanding a lot more.” —Julia R. Barrett

BEYOND THE BENCH

A Two-Way Street:
Building Lasting
Community
Connections

It is human nature to remain committed to
endeavors in which one feels personally
invested. For the parents and children
involved in studies at the Mount Sinai
Center for Children’s Environmental Health
and Disease Prevention Research, most of
whom are from low-income, minority com-
munities such as East Harlem and the
Bronx, this sense of commitment plays an
important role in their continued participa-
tion in such studies. The center’s Commun-
ity Outreach and Translation Core (COTC)
encourages this community kinship by part-
nering with community organizations to

create workshops and educational activities
that help keep children and their parents
engaged in the studies.

According to COTC director Luz
Claudio, the COTC staff have designed
activities that pick up where organized edu-
cational activities at school leave off,
encouraging children to learn new, useful
information they can share with their par-
ents. The activities are also culturally rele-
vant and easy to take advantage, which
makes it easy to keep them going.

Claudio says one main goal of these pro-
grams is to expose the study participants to
realistic, positive role models in the medical
profession to encourage their interest in
future medical careers. Another is to remind
study participants that, through their partici-
pation in center studies, they are part of a
national effort to improve and protect chil-
dren’s health. “The COTC educational
activities provide direct benefits to the par-
ticipants that go beyond their participation
as study subjects providing data,” says
Claudio. “They are truly our partners in the
scientific endeavor.”

In one current collaborative project
popular with kids and parents alike, COTC
staff have joined with the nonprofit City
Parks Foundation to produce educational
workshops aimed at increasing study partic-
ipants’ physical activity. Claudio points to a
study published in the September 2006 issue
of the American Journal of Public Health

L

Getting down and dirty with the environment. A program of the Mount Sinai Center for
Children’s Environmental Health and Disease Prevention Research and the New York City Parks
Foundation engages children in activities that teach them the relevance of the environment—and

environmental research—to their health.
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showing that low-income and minority
neighborhoods have far fewer commercial
physical activity—related facilities available.
“This makes our workshops all the more
important for these communities because
there are few gyms or other sports facilities
that are accessible to them,” she says.

The workshops offered through the City
Parks Foundation collaboration introduce
the wonders of the outdoors to children who
might not have spent much time there.
Workshops include “Trees, Leaves and
Worms” (observing nature in action), “My
Nature Journal” (recording those observa-
tions), and ice-skating excursions in Central
Park. “We want parents to learn that they
can use New York City parks as learning
resources that also provide free health bene-
fits. Parents who become excited by the
experiences are more likely to integrate these
types of excursions into their children’s
lives,” says Claudia DeMegret, director of
education at the City Parks Foundation.

Other collaborations include family
mini-golf with the Randall’s Island Sports
Foundation, a “Mad Hot Dancing!” class
with salsa dancer Rodney Lopez (featured in
the movie Mad Hot Ballroom), and a
“Yummy Good” cooking class in partner-
ship with the community organization Little
Sisters of the Assumption. The center also
distributes regular newsletters and fact sheets
telling families where the program’s outdoor
activities are conducted.

Other workshops are designed specifical-
ly to demystify the scientific process and
reinforce to the study participants how inte-
gral they are to the program. Kids can look
at their own cells under a microscope in the
“Your Body, Your Cells” workshop. They
and their parents also learn to distinguish
reliable and unreliable sources of health
information on the web in the “On-line for
Health” workshop. Scavenger hunts afford
the children the opportunity to learn about
different kinds of plastics and their varying
levels of safety (“Plastics and More Plastics”),
and they are also introduced to genetics and
heredity (“Do These Genes Make Me Look
Fat, and Other Things Genes Do”).

Parents appreciate the diversity of enter-
taining learning opportunities offered to the
children through the programs, and note
how the kids connect these experiences to
their role in the center’s research projects.
One parent (who is unidentified to protect
the privacy of the study participant)
observes, “They enjoy playing in the grass,
being in the dirt, collecting leaves. . . . [After
an event] they remember and talk about
some of the things they did. I think the
more they’re exposed to things, the more
interested they become in the study.”
-Tanya Tillett
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NIEHS - Supported Research

Respiratory Health

Effects in Infants from Tobacco Smoke, Mold, and Older Siblings

Biagini JM, LeMasters GK, Ryan PH, Levin L, Reponen T, Bernstein DI, et al. 2006.
Environmental risk factors of rhinitis in early infancy. Pediatr Allergy Immunol
17(4):278-284.

Many environmental exposures have been confirmed to affect children’s respi-
ratory health, but few have been studied in very young children. Now NIEHS
grantees Grace K. LeMasters, Jocelyn M. Biagini, and their colleagues at the
University of Cincinnati and the Cincinnati Children’s Hospital Medical Center
demonstrate for the first time the relationship between exposure to environ-
mental tobacco smoke (ETS) and allergy in infants.

About one-fifth of all American adults smoke cigarettes, resulting in about
43% of children being exposed to ETS at home. ETS exposure, along with
mold exposure, has been documented as a risk factor for health problems such
as wheezing, asthma, and otitis media in both children and adults.

In the current study, the researchers observed the effects of ETS and
indoor mold exposure on the development of rhinitis and symptoms such as
nasal blockage, sneezing, and nasal itching in a cohort of 633 infants under
the age of 1 enrolled in the Cincinnati Childhood Allergen and Air Pollution
Study. They used interviewer-administered questionnaires to collect demo-
graphics and information on smoking habits, family health history, and other
covariates. They also analyzed any upper respiratory symptoms of the infants
recorded by the parents in a monthly diary. In addition, they performed a
skin-prick test on the parents and the infants (at approximately 12 months of
age) to test for sensitivity to at least 1 of 15 airborne allergens.

The investigators found that exposure to ETS increased an infant’s risk of
developing allergic rhinitis by almost threefold. They also found that exposure
to mold in the home was associated with increased risk of upper respiratory
infections but not allergy, which differed from previously reported research in
older children and adults.

Other findings included a protective effect of having older siblings in the
home. Infants with at least one older sibling were less likely to have allergic
rhinitis by their first birthday. This finding supports the hygiene hypothesis, a
theory that exposure to infectious agents early in life may decrease the risk for
allergic diseases such as asthma later in life. Presumably, by having older sib-
lings these infants were exposed to a wider variety of viruses and bacteria,
causing their immune systems to develop in a way that decreased the risk of
allergy.

The authors conclude that further research is necessary to confirm their
results. Continued research is also needed to determine the components of
cigarette smoke that cause these health effects, and to ascertain the role of
possible gene-environment interactions. —Jerry Phelps
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